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ELPS SET 
WORLD'S 24-HOUR 
TONNAGE RECORD! 






At United States Steel’s Homestead Works, a slab mill built 
by United Engineering and Foundry Company has rolled 11,153 
net ingot tons in 24 hours, top record for this type of mill. 
This mill, the first slab mill to use anti-friction bearings 
on the roll necks, is lubricated by Trabon oil and grease systems. 
Lubrication costs are extremely low in comparison to similar mills. 
You can cover the sealed Trabon system with scale, ice, steam, 
water and snow without interfering with its operation. 
Trabon centralized lubricating systems are widely used on plate mills, slabbing, hot and 
cold. strip mills, blast furnaces, overhead traveling cranes, and other heavy 
equipmertt. One indicator at the pump, Trabon systems lubricate every connected beating 
with the right amount of lubricant—while the machine is in operation under full load. 


Let Trabon ehgineers Sse deta with gai lubrication peibenie World-wide service. 





TRABON ENGINEERING CORPORATION. — 


1814 EAST 40TH.STREET * CLEVELAND 3, OHIO 
== “Trabon has the only completely en- Feahov 


closed measuring valve that notifies 
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the operator if trouble develops!” 
OIL AND GREASE SYSTEMS 












Principal Industrial Centers 


0. ‘1865 


TOUGH 
EASY 


machining... 


MORE THAN A 
“COOLANT” 
IS NEEDED 


LITERALLY thousands of 
plants will testify that Stuart 
cutting fluids have been their 
only answer on really tough 
machining jobs. The research 
and experience that makes 
Stuart a leader on the tough 
jobs pays real dividends on the 
easy jobs. Stuart knows that 
more than a“ coolant’ is needed 
—that cooling, lubricity and 
anti-weld characteristics must 
be combined in a cutting fluid 
if optimum finish, tool life and 
production are to be secured. 

This doesn’t mean that you 
must have a different cutting 
fluid for every job, but it does 
mean you need a cutting fluid 
that is right for the job. 


Send for NEW BOOKLET “MORE THAN 
A COOLANT IS NEEDED” and ask a 
Stuart representative to show you how 
the planned application of Stuart cut- 
ting fluids will give you more output, 
longer tool life, better finish and 
lower cost. 


Offices in 


a. Stuart (il co 


2729-53 S. Troy Street, Chicago 23, Ill. 
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$400,000 VERTICAL BORING MILL, one of the world’s 
largest, bores, turns and faces hydraulic turbine parts. Sunoco 
Way Lubricant, approved by 39 machine tool builders, was 


i. 
selected by the design engineers to preventstick-slip with resultant 


scoring of ways and slides. Even under the weight of work as 
heavy as 75 tons, Sunoco Way Lubricant has never squeezed out. 


TURBINE PARTS 62 FEET IN DIAMETER 
MACHINED BY HUGE VERTICAL BORING MILL 


This mill was installed eight months ago by S. Morgan 
Smith, well-known hydraulic turbine manufacturer. 
Without alterations, it can take work up to 22 feet 
high with a maximum swing of 42 feet between hous- 
ings. By removing the housings and adding a head to 
the face plate, it can be modified to handle parts 62 
feet in diameter. Sunoco Way Lubricant, specified for 
the ways and rails by the design engineers, has been 





used exclusively. The mill accommodates work that 
weighs as much as 75 tons. No jump or stick-slip has 
ever marred a finish or impaired accuracy. The ways and 
rails remain like new. This is typical of the perform- 
ance that has won the endorsement of 39 machine tool 
builders for Sunoco Way Lubricant. For an informative 
booklet and sample, write on your business letterhead 


to Sun Oil Company, Department LE-6, Phila. 3, Pa. 

















ELECTRONICALLY CONTROLLED CUTTING TOOLS 
machine a turbine discharge ring 9' high, 27' 8" dia., 21' 8" bore. 
Sunoco Way Lubricant keeps rails free of rust and corrosion. 
Starting up after week-end shutdowns, tables and other parts 
move freely on the ways and slides without jump or stick-slip. 


THE SYNCHRONOUS GEAR DRIVE, controlling table 
speeds from .094 to 6.045 rpm., is pressure-fed with another Sun 
“Job Proved” product—Sunep. This extreme pressure lubricant 
is exceptionally stable, minimizes wear, gives long-time protec- 
tion to very heavily loaded teeth in many types of gear boxes. 


SUN INDUSTRIAL PRODUCTS 


SUN OIL COMPANY, PHILADELPHIA 3, PA. « SUN OIL COMPANY, LTD., TORONTO AND MONTREAL 









































































































































































































































































































































ROLL NECK 
BEARINGS 












































....Fequire little 
Maintenance 


The essential parts of the bearing are simple 
and few in number . . . making a compact unit that 
can be easily removed from the roll neck. 


The bearing operates ona film of oil which has 
tremendous load carrying capacity, hence there is no 
wear. The load is distributed over a large area with 
no points of concentration, so fatigue failures of 
bearing parts are unknown. 


The operation of a bearing under hydro-dynamic 
lubrication results in an extremely low coefficient 
of friction and low power requirements. 


The absence of wear in the radial bearing and 
the close control of axial roll movement afforded by 
the thrust bearing, permits the rolling of both sheets 
and sectional products within extremely close toler- 
ances. 


May we tell you more about the success of 
Morgoils on new or existing mills? 


MORGAN CONSTRUCTION CO. 


WORCESTER, MASSACHUSETTS 


English Representative: International Construction Co. 
56 Kingsway, London W C. 2, England 
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DOW CORNING 41 GREASE 


Bearings working at 375°F. in an oven con- 
veyor system for baking the finish on elec- 
trical parts, failed frequently in spite of 
weekly relubrication. And many finished 
parts had to be rejected because of flaws 
caused by oil bleeding out of the bearings 
and dripping onto the uncured paint. Since 
using Dow Corning 41 Grease, bearing failure 
and rejects caused by melting grease have 
been eliminated, and the bearings have to 
be relubricated only twice a year. 

After more than 30 months of service, con- 
veyor bearings lubricated with Dow Corning 
41 Grease are still running smoothly through 
an enamel drying oven operating at 300°F. 
Bearing failures 
have been elimi- 
nated, mainte- 
nance and lubri- 
cation costs have 
been reduced to 
the vanishing 
point; production 
hasbeenincreased 
by atleast the $100 
worth of parts a 
day that were 
formerly rejected 
because the finish 
was spoiled by the 
dried-up, graph- 
ite-kerosene lubricant that fell down from 
the bearings. 

As an antiseize agent on the die threads of 
glass forming machines, Dow Corning 41 
Grease makes it easy to take dies apart even 
after 6 months of operation at 340-380°F. 
Similarly, die assemblies used in molding 
phenolic closures formerly froze so tight that 
a welding torch was used to cut the dies and 
bolts apart. The same assemblies lubricated 
with Dow Corning 41 are easy to disassemble 
after long exposure to heat and steam. Hold- 
down bolts on rubber and plastic presses are 
also lubricated with Dow Corning 41 to pre- 
vent seizure. 


DOW CORNING CORPORATION - MIDLAND, MICHIGAN 


ATLANTA © CHICAGO 1 © CLEVELAND 13 © DALLAS 1 © LOS ANGELES 15 e NEW YORK 20 e WASHINGTON 5, D.C, 


LUBRICATION 








SILICONE 
LUBRICANTS 


FILE 





Make sure you have basic data sheets 
BG-2, 550lb, 7102. If misplaced 
write Department BW-/8 


DOW CORNING CORPORATION 
Midland, Michigan 


DOW CORNING 200 FLUID 


The ability to lubricate is a complex of so 
many variables that no absolute value can 
be given for any lubricant. Speed and load, 
bearing design and metal combinations, 
time and temperature all have a more marked 
effect on wear than the lubricant itself has. 
That fact has been very well demonstrated 
in the case of the silicone lubricants. 

Take the Dow Corning 200 Fluids, for ex- 
ample. Our first experience indicated that 
these fluids had little, if any, potential value 
as lubricants. That seemed to be true in 
spite of the fact that they have all of the 
other properties required of an ideal lubri- 
cant. They show remarkable resistance to 
oxidation and to gumming for an indefi- 
nitely long period of time and at high tem- 
peratures. Volatility is very low and they 
have an exceptionally flat viscosity-tem- 
perature slope. 

Further investigation showed that the Dow 
Corning 200 Fluids are, in fact, excellent 
lubricants under certain conditions. They 
are, for ex- 
ample, the 
best of all lub- 
ricants for 
plastic and 
fiber gearsi 
and bearings. 
In this case. 
and unlike 
most silicone 
lubricants, 
the Dow ° 
Corning 200 
Fluids seem also to have better load carrying 
capacity as indicated by this graph based 
on Falex test results. 

The superiority of these fluids as lubricants 
for nylon gears and bearings is further 
indicated by the fact that wear should be 
more exactly defined as deformation due to 
the heat of friction rather than loss of 
material due to wear. 






» 
2 
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GAGE LOAD—POUNDS 


DOW CORNING 


SILICONES 





CANADA: Fiberglas Canada Ltd., 50 St. Clair Avenue West, Toronto, Ontario ENGLAND: Midland Silicones Ltd., 49 Park Lane, London, W.1 
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“Tycol Diesel Oils assure free rings 
improve 
engine performance” 






Certainly! Tycol Diesel Lubricants resist sludging, 
gumming and carbonization. They are made from specially 
refined, high quality bases, and offer outstanding stability. They 
have high resistance to heat and decomposition. 

They help diesels operate continuously ... with maximum 

efficiency .. . and lowest maintenance costs. 


, So 

{yy FS 

There is a Tycol Diesel Oil scientifically engineered for every INDUSTRIAL 
LUBRICANTS 


Diesel application — from high-speed units for industrial, 
railway and marine uses where a heavy-duty or detergent 


oil is necessary to low speed Diesels where a Boston * Charlotte, N.C. * Pittsburgh 

non-additive lubricant can be used. Philadelphia * Chicago * Detroit 

Want to learn more about these fine oils — engineered Tulsa * Cleveland + San Francisco 
to do the job better, at lower cost? Call or write 


your nearest Tide Water Associated office today. =r as S 0 C 1AT E D 
ZL 


17 BATTERY PLACE - NEW YORK 4. HY 





SEND FOR A FREE COPY OF ‘TIDE WATER ASSOCIATED LUBRICANIA”’ 
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Not half a world away . . . but right in the heart of the industry. In this battery 








of heated tanks, newly made Palmoshield is stored, ready for immediate shipment, 


Buy it as you use it... 


Palmoshield service eliminates stockpiling 


Threats of war . . . shipping uncertainties . . . 
materials shortages. These headaches fade away 
when you use Palmoshield as the essential lubri- 
cant in your rolling operations. 


For Palmoshield is an all-American product made 
from freely available domestic materials right in 
the heart of the steel industry. As a Palmoshield 
user, you are not dependent on overseas shipment 
from foreign-controlled sources. So you need not 
tie up space or funds in stockpiling. 


A call to Ironsides in nearby Columbus brings 
overnight shipment in emergencies. Where re- 
quirements are established, a delivery schedule 
can be set up which assures your receiving 
Palmoshield on a regular basis. 


Now tested and proved in commercial use 
Within a few months Palmoshield has been ac- 


cepted by most major steel companies for on-the- 
job test runs or actual mill operation. Results 
substantiate findings in three years of pilot tests: 


—that Palmoshield duplicates every chemical 
characteristic of imported palm oil. 


—that it looks, feels, acts, handles like the im- 
ported product. 


—that it requires absolutely no changes in roll- 
ing mill operation. 


—that it is superior to palm oil in being sub- 
ject to exact chemical control. You can specify 
free fatty acid content to 14%—and get it. 


Palmoshield is available for immediate shipment 
in 55-gallon drums and in tank car lots. Competi- 
tively priced. For details write The Ironsides 
Company, 270 West Mound St., Columbus, Ohio. 


SPECIAL LUBRICANTS and PRESERVATIVES 


IRONSIDES 





SHIELD ( 
PRODUCTS 





PALMOSHIELD 
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Why it pays to select 
Manzel Lubricators 
ATE EACH POINT 


for each 


CORRECTLY LUBRIC 


yf ing units 


Separate pump 
wearing point. 
THEY LENGTHEN THE LiF 
Perfectly enginee “4 
adds years of *row 

THEY REDUCE 
Machinery #5 
operation. 


—E OF MACHINERY 


red lubrication 
free service. 


“DOWN TIME” =. 
lubricated while in 


SUMPTION DRASTICALLY 


CON 
power of oil saves up 


Accurate metering 
to 90%. 

qHeY PUMP AGAINS 

Special mod 


T HIGH PRESSURES 
els available for 





most requirements. 
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Bliss Press equipped with 24 feed 
Manzel Model 25 Lubricator 


Wn built-in Manzel Lubrication you know that 
every wearing point is always receiving exactly the amount 
of oil it needs. ‘Manzels’ don’t forget or make mistakes. 
As a result Manzel-equipped machinery operates effici- 
ently for many more years. 

Manzel Force Feed Lubricators are furnished as standard 
equipment on many of the leading makes of presses, 
engines, and other machinery. Or they can be installed on 
your present equipment. They may be synchronized by 
lever or rotary drive, or operated by a separate electric 
motor. 

We will gladly have a 
Manzel lubrication engi- 
neer submit recommenda- 
tions without obligation. ht 
Just write... 





273 BABCOCK ST., BUFFALO 10, N. Y. 
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FOR SURE RESULTS IN RUNNING MACHINERY, USE 


PENOLA LUBRICANTS! 





For maximum industrial efficiency specify Penola. 


Penola Lubricants are specially engineered for in- 
dustrial requirements . . . high-quality products for 
high-quality protection. 


PENOLA OIL COMPANY 


NEW YORK * DETROIT e CHICAGO e $T. LOUIS 
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FOR EXPERT TECHNICAL ASSISTANCE — be 
sure to call the nearest Penola Office. Our staff 
of expert lubrication engineers are ready to help 





with your lubrication problems. 
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downtime, costly repairs on HYDRAULIC EQUIPMENT 







550 gallon hydraulic system of world's largest injection 
molding press (300 oz.) gets Honan-Crane Oil purifica- 
tion regularly at Amos Molded Plastics, Edinburg, in- 
diana. ne hg equipment at Amos Plastics has been 
protected by Honan-Crane Purifiers since 1942. 


9, 
10% of Trouble on Hydraulic Equipment 
Is Caused by Oil Contamination and Failure 


Honan-Crane Purifiers prevent trouble before it starts in hydraulic 
installations by keeping oil clean and free from damaging contamination. 
When used to replace ineffective methods or where no purification has 
been practiced previously, 50% reduction in hydraulic maintenance 


costs and 4 to 5 times the former safe oil life are common experiences. = re 
Honan-Crane Purifiers prevent excessive wear of hydraulic pump “ 

‘ ala : VE: Honan-Crane Purifiers maintain clean oil for 
parts ... prevent clogging and sticking of control valves, pistons and comer of giant hydraulic presses in prominent auto- 
other hydraulic mechanism . . . greatly extend the safe-use life of psn Ag ron 

hydraulic oils Specify Honan-Crane Oil Purification ai ls Xl te 90 mated working nadines aay ito ae 
Harvester 


for your hydraulic equipment. Proven by years of 
dependable service throughout the world .. . 
there’s no reason to settle for less! 


Co., Fort Wayne, Indiana. 


FREE! 8-page “Hydraulic Bulletin” with case histories de- 
scribing profitable advantages of Honan-Crane Purification in 
many critical hydraulic applications. Write for your copy! 


All Honan-Crane equipment is sold on a performance guaranteed basis 





Honan- Crane Corp. 


818 Wabash A 
A Subsidiary of 


Houdaille-Hershey Corp. 


In Canada: 

E. W. PLAYFORD, LTD., Montreal 28 

W. E. MICKLETHWAITE, Toronto 18 
CUMMINGS GALBRAITH, LTD., Edmonton, Alta. 















OIL FILTER MANUFACTURER & 





© 1952 HONAN-CRANE CORP 
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MADISON-KIPP 


« 


THE MOST DEPENDABLE 
OILING SYSTEM ACHINE performance is in direct relation to 
the quality of the oiling system! And that’s 
EVER DEVELOPED! 


why builders of America’s finest machine tools, 
work engines and compressors specify Madison-Kipp 
“Fresh Oil” Lubricators as original standard equip- 
ment... because they provide the most dependable 

oiling system ever developed . . . measured feed, 


MEASURED FEED — . 
rop by drop, fed under pressure. There are 
>) Le) im :) f o) te) six models to meet almost every application 
FED TNT) 4°2 PRESSURE! requirement. Illustrated is the Model FD. Please 
a 


address all inquiries to the home office in 
Madison, Wisconsin 






MADISON-KIPP CORPORATION 


223 WAUBESA STREET, MADISON 10, WIS., U.S.A. 


0 Skilled cu DIE CASTING lechanics 


ANCIENS ATELIERS. GASQUY. 31 Rue du Marais, Brus- 


sels, Belgium, sole agents for Belgium, Holland, France, © Crpercenced cx LUBRICATION Engineering 
and Switzerland. s 
WM. COULTHARD & CO. Ltd., Carliste, England, sole 0 Ouginators of Reatly 


agents for England, most European countries; India, Aus- 
tralia, and New Zealand. 





High Speed AIR TOOLS 
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ALVANIA 
GREASE 





4 ° 
ALL THESE PLANT SAVINGS: VES ALL THESE LUBRICATION ADVANTAGES: 
GUES. su GWE. 1 

I. Extends TIME between greasings—lasts longer... 1. Higher mechanical stability than any conventional 

stays in bearings longer. grease at operating temperatures. 

2. Low-cost application—fewer servicings and only 2. Pumpable at low temperatures—even in unheated 

the one grease to handle. storage. 

3. Simple inventory—Shell Alvania Grease replaces 3. Stable at high temperatures—superior to the best 

up to 20 brands formerly required. “soda’”’ greases. 

4. Better protection—against heat, cold and moisture. 4. Impervious to water—excellent resistance to wash- 
ing out. 


5. Greater safety—less chance of applying the wrong 
grease! 5. Longer service life—reduced consumption. 





The “MILLION-STROKE” Industrial Grease! Alvania Grease, on the same tester the run was 


A that will stand 100,000 punishing extended ...200,000 strokes...300,000 strokes 


. . . 500,000 strokes! Finally, at one million 
pr yam oo has been strokes the test was discontinued, because this 


grease would not break down—it was still a fit 
In a deliberate attempt to break down Shell lubricant both in appearance and consistency. 














SHELL OIL COMPANY 


50 West 50 Street, New York 20, N.Y. e 100 Bush Street, San Francisco 6, California 


Very 
\\! Go 
EN 
) 


) 
SHELL ALVANIA... Ze MLLIWN STEUE Grease 
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Keep your equipment running longer ... on less! 


It's the extra properties we add to a top-notch base 
oil that enable Houghton lubricants to give you supe- 
rior performance that’s been proved under severest 
conditions. 

They're fortified with film strength great enough 
to hold up under extreme demands. They're given 
additional adhesion so they cling tightly to metals. 
They're given greater lubricity that puts a strong 
cushion between moving parts. And non-leak proper- 
ties that reduce the amount of lubrication needed. 

Get to know the Houghton line of industrial lubri- 
cants—fortified to give you more efficient operation 
and cold cash savings. The performance report on 
Houghton’s “‘Sta-Put’’ lubricant is a good example. 
Our line includes high temperature and E. P. gear 
oils—ball-bearing and all-purpose greases—hydrau- 
lic, air compressor, spindle and cylinder oils. 

For complete information consult the Houghton 
Man or get in touch with E. F. Houghton & Co., 
Philadelphia 33, Pa. 


WRITE FOR DATA on “Sta-Put”’ 
Oils and Greases 








WELL-KNOWN MANUFACTURER RECENTLY REPORTED 
THIS AMAZING ‘‘STA-PUT’’ ECONOMY STORY 


This plant, cold heading nuts and-bolts from bars, 
complained of extremely high oil consumption and 
consulted the Houghton Man in an effort to find 
out why. 

The manufacturer welcomed the idea of putting 
one of our engineers in his plant for a 12-day test 
on five cold heading machines. 

The lubricant formerly used was drained and 
replaced with Houghton’s ‘‘Sta-Put 350” fortified 
lubricant, sight feed oilers were adjusted to decrease 
consumption yet maintain cool bearings. Results, 
after 12 days, speak well for ‘‘Sta-Put'’. 


Olt REQUIREMENTS IN 12-DAY TEST 





COLD HEADING FORMER STA-PUT OIL SAVED 
MACHINE No. OiL—QTS. 350—QTS. WITH STA-PUT 
No. 7 360 39 321 
No. 13 96 26 70 
No. 15 80 18 62 
No. 16 96 73 23 
No. 17 144 55 89 
TOTAL 776 qts 211 ats. 565 ats. 


HOUGHTON STA-PUT’s great film strength and 
non-leak properties had reduced the oil requirements 
better than 70%! Think they will replace with Sta- 
Put in the other machines, too? 








E. P. Gear Oils 

Air Compressor Oils 

Ball and Roller Bearing Greases 
Hydraulic Oils 

Spindle Oils 


116 LUBRICATION ENGINEERING, JUNE, 1952 





Ready to give you 
on-the-job service... 









me 
wa 
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extends bearing life as much a 
as 17%. times... ( 

stops oil drippage! ? 
Saved $1275 on one machine! 


ALEMITE“-“O1L MIST 


é : Check All These 

<== me Now from Alemite—world leader in lubrication—comes this OIL-MIST Advantages : 
great friction fighting achievement. Alemite Oil-Mist! The most efficient, © idenss Quai eumpartures 
continuous, fully automatic system in the field of machinery lubrication. as much as 20%. 


® Continuous, uniform lubrication 


Alemite Oil-Mist! The system that atomizes oil into mist—distributes . 
of all bearings. 


it through tubing to bearings—bathes all bearing surfaces with fresh, clean, 
cool oil film. A system that simplifies and materially cuts the cost of ma- 
chinery lubrication. And the lubricator unit has no moving parts. 


® Air pressure seals bearings against dirt. 
® Reduces oil consumption—up to 90%. 
® Prevents product spoilage. 
Oil-Mist uniformly maintains oil film on plain and anti-friction bear- ® Eliminates guesswork —each bearing picks 
ings, gears and chains regardless of variations in load, temperature or op os much Ol-Mist es it needs. 
speed. Eliminates the “human element.” 


® Reduces starting and running torque. 


facts Now { 


Here! Direct from a field report is the latest proof of Oil-Mist results! 


Before Oil-Mist: 100 hours was the aver- After Oil-Mist: The same grinder has run Get L id é peo ae 


age life of spindle bearings on the pre- _ 1,638 hours without a bearing replacement! i ee 

ae z fi ‘ =a Alemite, Division of Stewart-Warner, Dept. P-62 
cision grinder of a leading manufacturer. Total saving to date: $1,275 (after deduct- 1850 Diversey Parkway, Chicago 14, Illinois 
Cost of each replacement—$85 for the ing both the cost of the Oil-Mist unit and 


bearing and labor. Plus downtime. installation). *Name on request 
Please send me a FREE copy of your new and complete 
Oil-Mist Catalog. 
ALEMITE OIL-MIST Lubricates All Types of Mechanisms Please have your Alemite Lubrication Representative 


orrange a desk-top demonstration of Ojl-Mist. This 
Chain Gear Cases entails no cost or obligation on my part. 


My nome 
> = cey. 
« a a Sw Sires 
Alemite OIL-MIST Lubrication tas 
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Use “dag” 
Colloidal Graphite 
to Keep Work Lubricated 
... Protect Metal 


“Dag” colloidal graphite dispersions protect 
against heat... fatigue failures... heavy loads... 
in short, protect against all the causes of wear. At 
virtually all temperatures experienced in hot-metal 
work “dag” colloidal graphite overcomes friction and 
keeps parts lubricated for action. 
In stamping, deep piercing, casting, forging, stretch- 
forming and wire-drawing operations, “dag” dispersions assure 
a smooth product and reduce die wear... insure smooth surfaces 
and clean parting...minimize scaling and sticking... reduce tear- 


ing and rippling ... assure uniform dimensions. 


When “dag” colloidal graphite is applied to the friction surfaces of metal 
it leaves a graphoid film so thin that even the most sensitive gages cannot 
detect it. This film provides the metal with a surface that has an extremely 

low coefficient of friction, that resists oxidation, that functions far 


above the burning-point of conventional lubricants. 


An interesting brochure on “dag” Colloidal Graphite for all Metal- 
working Operations is yours for the asking. Write today for 


Bulletin No. 426-12F. 


GAG | Acheson Colloids Company 
DISPERSIONS @ Port Huron, Mich. 
... also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 
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PRESIDENT’S 
MESSAGE 


As the American Society of Lubrica- 
tion Engineers enters its eighth year, 
a new and important page in its 
young but vigorous history is begun. 


News of the resignation of Mr. W. 
F. Leonard as Secretary of the So- 
ciety, and of Mrs. Patricia Leonard 
as Managing Editor of LuBRICATION 
ENGINEERING, necessitated by cir- 
camstances beyond the control of 
either of them or of anyone, was 
received with regret by the member- 
ship earlier this year. The Board of 
Directors in accepting these resigna- 
tions, expressed their commendation 
and deep appreciation to Mr. and 
Mrs. Leonard for their faithful serv- 
ice to the Society and their very 
considerable contributions to its 
growth and advancement. 


It is with a great deal of pleasure 
that we announce the appointment 
of Mr. William P. Youngclaus, Jr., 
as Administrative Secretary for the 
Society, with headquarters in the 
National Office. Mr. Youngclaus, as 
a longtime member of the Society 
and an experienced lubrication en- 
gineer, brings both an excellent 
background and fine vigor and en- 
thusiasm to this important position. 
Likewise it is with pleasure that we 
announce the appointment of Mr. 
Charles Kluge as Editorial Assistant 
in the National Office. Mr. Kluge’s 
efficient and enthusiastic work in 
handling many of the details of this 
year’s annual meeting will be re- 
called by many who were in attend- 
ance there. Details about the back- 
ground of both of these men are in- 
cluded in this issue of LusricaTIoNn 
ENGINEERING. 


Not only has the beginning of this 
eighth year seen changes in the staff 
of the National Office, but, as will 
be noted, the masthead of Lusrica- 
TION ENGINEERING now carries a 
new name. Dr. S. K. Talley has 
accepted the active Editorship of 
this Journal. Dr. Talley is well 
known for his outstanding work and 
abilities in the field of lubrication; 
his excellent service on the Editorial 


Committee during the past year con- 
tributed much to the technical ex- 
cellence of the Journal, and we are 
proud to welcome him to its Editor- 
ship. Prof. Burgess Jennings, who 
guided the Journal from its very 
inception, continues as Consulting 
Editor, so that his valuable back- 
ground of editorial experience will 
continue to be available to the 
Society. 

An important and significant in- 
novation this year is the holding of 
a National Symposium on lubrica- 
tion fundamentals at the time of the 
Centennial of Engineering in Chi- 
cago, on September 8-9. Frankly, 
this is an experiment to determine 
whether a Fall Symposium, devoted 
to some phase of lubrication engi- 
neering, should be made an annual 
event by the Society. We take this 
opportunity to extend to all who are 
interested in lubrication, in any of 
its multitudinous phases, a warm in- 
vitation to meet with us in Chicago 
for this outstanding event. 

The emphasis for the year ahead 
might be keynoted by the word 
“service”’— increased service to 
members and increased service to 
industry. One very important field 
of service which will receive em- 
phasis this year is that of education. 
The Society is sponsoring a two- 
week summer course in lubrication 
engineering at Georgia Institute of 
Technology, June 15-27, and a 
shorter course at Purdue University, 
June 9 and 10. In addition assist- 
ance has been given to Massachu- 
setts Institute of Technology in prep- 
arations for their second summer 
course in lubrication engineering, to 
be given June 23 to July 3. The 
Education Committee of the Society 
is playing an important part in guid- 
ing these and other educational ac- 
tivities. 

As its eighth year begins the Amer- 
ican Society of Lubrication Engi- 
neers rededicates itself to serve in- 
dustrial America to the utmost of its 
collective capabilities. 

M. EucENE MERCHANT. 
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M. Eugene Merchant, Assist- 
ant Director of Research, The 
Cincinnati Milling Machine 
Co., has been active in the 
science and practice of lubri- 
cation engineering ever since 
the completion of his under- 
graduate studies. 

He was born in Springfield, 
Massachusetts, May 6, 1913, 
and obtained his Bachelor of 
Science degree in Mechanical 
Engineering from the Univer- 
sity of Vermont in 1936. Grad- 
uate study in the basic sciences 
was carried out at the Univer- 
sity of Cincinnati, under a fel- 
lowship provided by The Cin- 
cinnatit Milling Machine Co., 
for which the Doctor of Science 
degree was awarded in 1940. 

Dr. Merchant has conducted 
a great variety of basic and ap- 
plied research in the fields of 
friction, lubrication and cut- 
ting fluids, as well as in the 
field of the machining of 
metals, and has published 
numerous writings on these 
subjects. 

He is an active member of 
many technical societies in- 
cluding ASLE, ASME, ACS, 
APS, OSA, SESA, AAAS, and 
ACA. In ASLE he has served 
as a Director, as Mid-Western 
Regional Vice President, and 
as Vice-President at Large, as 
well as being the first Chair- 
man of the Cincinnati Section. 
He organized the system of 
Technical Committees now 
functioning in the Society and 
served as Chairman of the 
General Technical Committee 
until his election to the Presi- 
dency. 

Dr. Merchant married the 
former Helen S. Bennett of 
Baltimore, Maryland, on Au- 
gust 4, 1937. They have one 
son and two daughters and live 
in Mariemont, Ohio. 
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lubrication of ball bearings® 


BY LELAND D. COBB, Msgr. of Research, New Departure Div., Gen. Motors Corp., Bristol, Conn. 


The subject of grease lubrication for ball bearings is too 
broad a subject to be totally covered in one paper, due 
to multiplicity of bearing designs and conditions under 
which the bearing must operate. Therefore, this discus- 
sion will lightly cover the special bearing operating 
conditions, such as high temperature, high speed, and 
extra heavy loading and, for the most part, will concern 
normal operating conditions. Also, this discussion will 
be limited to grease-lubricated, integrally sealed bear- 
ings, noting the fact that much of this information on 
integrally sealed bearings is also applicable to grease- 
lubricated bearings having integral shields or external 
nonintegral closures. Since it is of primary interest to a 
ball bearing manufacturer to obtain the best possible 
greases for use in antifriction bearings, this paper is also 
limited as to how commercially available grease works 
in ball bearings and not how to build better greases. 

As everyone is possibly not acquainted with inte- 
grally sealed or shielded bearings, it is in order to take 
some time to present the design and history of these 
types of bearings. 

The first double-sealed, factory-lubricated bearings 
were made for use in electric motors in an effort to re- 
duce bearing mounting costs, to keep contaminant from 
the bearing during assembly handling, to protect the 
bearing against corrosion, to assure good sealing of the 
bearing against contaminant and retention of lubricant 
in bearing, and to insure that a good clean lubricant was 
used to obtain maximum bearing life. Seal develop- 
ment work was started in 1926, and the design has 
progressed to that of the present day, as shown in 


Figure 1. 
(oH) 
— 


Single Row 
Width Seal 


Fig. 1. Present-day ball bearing seal design. 
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Double Seal Seal-Shield 


These bearings may be made to special ring widths 
or standard widths, seals on one or both sides or com- 
binations of seals and shields. The commercial prospects 





* Paper presented before the Boston Section of ASLE. Sponsored by 
ASLE Technical Committee on Bearings and Bearing Lubrication. 


of this type of bearing were quickly recognized and ac- 
cepted by industry so that at the present time all the 
ball bearing manufacturers have developed sealed bear- 
ings of various designs for use in every conceivable type 
of application. 

During the first few years of sealed bearing produc- 
tion, the major difficulty was to obtain a grease which 
would remain in the restricted space in the sealed bear- 
ing and still give good bearing life under normal speeds 
and loading. As it was impossible to obtain lubricants 
with what was considered the necessary characteristics, 
the plant laboratory finally developed such a grease, the 
formula of which was turned over to the major grease 
producers for quantity grease production. This was the 
start of highly refined greases which are now made in 
iarge quantities and of various analyses for ball bearing 
usage. These new greases have allowed the use of both 
integrally sealed and nonintegrally sealed ball bearings 
in ever-extending applications involving high speed, 
very heavy loading and high temperatures, and have 
allowed the use of grease in lieu of oil, thus relieving 
and simplifying many design problems. 

The extension of the use of greases as ball bearing 
lubricants has vastly increased the bearing makers’ prob- 
lems, as the lubricant generally is the determining factor 
of bearing life. Tests indicate that when bearings are 
operated under load factors of .75 or less (i.e., load 
factor f = manufacturer’s catalog-rated load divided by 
the actual operating load or so-called pay load, and it is 
seen that as the pay load increases, f decreases in value), 
bearings fail due to metal fatigue, whereas, as lighter 
loading with f above .75, lubricant life governs the bear- 
ing life. This is a very general statement and will vary 
depending upon the bearing application and the type 
of grease. 

Although it is an impossibility to investigate every 
grease that is produced, any grease which apparently 
has the possibility of fitting into some special require- 
ment or that could be used as a standard for normal 
applications, considering storage life, protection of bear- 
ing parts during storage and operation, bearing life, 
torque, noise generation, heat generation, ability to stay 
in bearing, and handling by production personnel, i 
thoroughly tested. Cost of the grease is also a ves 
consideration, except for special-purpose greases.” The 
results of these tests are not published but are used as an 
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aid in recommendations to the customer; and, in the 
end, it is the customer’s decision as to what grease lubri- 
cant he desires to use. If the recommendations are not 
in agreement with the desires of the customer, the cus- 
tomer will either be informed that the bearings will not 
be supplied with the requested lubricant or that the use 
of a given grease will be at his own risk and that he 
will assume full responsibility if his selection does not 
perform satisfactorily. 

When a new grease lubricant becomes available, a 
sample is first obtained and the plant laboratory runs a 
preliminary chemical analysis and physical screening 
test. 

If these results are satisfactory, trial runs are made 
to enable graphs to be plotted of speeds versus tempera- 
ture and load versus temperature for actual sealed bear- 
ings, noting the ability of the lubricant to be retained 
in the bearing, bearing operating torque, temperature 
generation and condition of grease after test runs. In 
general, the effect of bearing speed on the life of most 
greases used in ball bearings is not great, but the effect 
of load on grease life is appreciable. Induced tempera- 
ture due to the above variables is responsible for most 
of this detrimental effect on grease life. Simultaneously, 
corrosion tests are conducted to determine the protection 
this grease gives to standard bearing rings. If the grease 
passes these tests, bearing life is next determined, with 
the subject grease as a lubricant under a load factor, 
f=1 (based on catalog rating, as explained in an 
earlier paragraph) at 3000 r.p.m., with self-induced 
temperature. In addition, bearings with subject grease 
and running at 3000 r.p.m. are tested with ambient 
temperature of 250 F. and in certain instances at 300 F., 
under a condition of so-called no load which, in reality, 
could amount to approximately 25-pound radial load, 
due to the weight of test equipment parts acting on the 
bearing. In other instances, the test may be in the actual 
apparatus in which the customer intends to use it. 

A standard test machine for grease testing, as shown 
in Figure 2, allows testing of 0 to 7 bore bearings (10 to 
35mm.) under any kind or combination of loads at 
speeds of 360 to 10,000 inner ring r.p.m. at room or 
controlled ambient temperatures up to 300 F. Machines 
of this type are composed of twelve to sixteen stations, 
each station accommodating four test bearings. The 
bearings in each station, as shown in a close-up view, 
Figure 3, are mounted in housings and on shafts with 
ABEC 1 fits. The two center bearings are individually 
spring loaded radially and the end bearings carry the 
reaction. The center bearings may also be thrust loaded 
by means of Belleville spring washers with a screw and 
nut device. End bearings can only be run under radial 
load. Thermocouple wire, fixed to each test bearing 
outer ring at the heaviest loaded section, connects with 
a recorder which registers the operating temperature 
every half hour and shuts down the machine if any 
bearing exceeds a previously set temperature, indicating 
which bearing has exceeded the temperature limit. 

When required, a more flexible type of testing ma- 
chine, which is normally used to test bearings with oil 
lubrication, can be readily used for testing grease-lubri- 
cated bearings. Figure 4 shows a view that a person 
would see looking down from above into an individual 
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Fig. 2. Standard machine for grease testing ball bearings. 


station of this so-called Cadillac-type tester, composed 
of six to eight stations, with four bearings per station. 
The individual station load is applied with a dead 
weight acting through a system of levers to the two 
center bearings in the station with the end bearings 
taking the reaction. Stations are connected by flexible 
couplings. Various sizes of bearings can be tested by 
changing adapters, spacers, etc. End bearings operate 
only under radial load, whereas, center bearings can 
be subjected to any load combinations. A variation of 
this basic machine has been made by insulating it and 
furnishing it with suitable temperature controls, and is 
being used for investigation of test bearings running at 
temperatures of +50 F. to +500 F. 

A very flexible type of spring-loaded bearing tester 
is shown in Figure 5. On this machine test bearings are 
spring loaded for axial, radial, or combined loads, and 
these loads and/or speeds can be cyclic. Also, ambient 
temperatures of zero to +250 F. can be obtained. These 
machines are also useful for outer ring rotation and 
investigations on misalignment of bearing rings. Easy 
access to the bearing under test also allows controlled 
contaminant tests and stroboscopic study of the behavior 
of bearing parts under various conditions of loads, 
speeds, lubrication, contamination, fits, etc. 

The Physical Testing Laboratory has this standard 
test equipment with capacities ranging from 300 to 
10,000 rpm and from room temperature to -++500F. 
and for any desired steady radial or thrust bearing 
loading at the rate of 2,296,320 bearing test hours per 
year. Of this, 985,920 hours per year are being oper- 
ated on grease-lubricated bearings and the balance, on 
oil lubrication. Oil lubrication is used for production 
bearing endurance checks and basic processing and/or 
material tests. 

From the test results on a given grease run in three 
or more standard sizes of bearings, graphs and tables 
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Fig. 3. Close-up showing four stations in grease testing machine. 


can be developed showing the effect on bearing life 
created by outer race temperature versus bearing life, 
speed factor, load factor, and type of loading. From 
these graphs and charts, bearing life, as determined by 
grease life, can be predicted for any speed, load or 
ambient temperature condition to which ball bearings 
are usually subjected. At the present time tests of suf- 
ficient magnitude to forecast bearing life with grease 
have only been conducted on the grease used as a pro- 
duction standard. Results of tests and charts necessary 
to forecast the life of bearings packed with this grease 
were published in “The Institute Spokesman,” No. 7, 
Vol. 14, page 10, dated October, 1950. This forecasting 
method has been encouragingly accurate and has cre- 
ated considerable interest. It should be pointed out that 
results may not be usable in some special design seal 
bearings where heat may be generated by seal drag, so 
as to affect the normal operational characteristics of 
the grease. Such seal designs have a definite limiting 
speed if grease life is to be considered. It should also 
be pointed out that operating conditions used in fore- 
casting must be factual and not some hypothetical con- 
ditions, or the forecaster will obtain some very mis- 
leading results. 

The aforementioned matter is very general and 
useful as a production tool, but the engineer wonders 
about the mechanics of grease lubrication and the effect 
of grease volume and placement with respect to the 
working surfaces of a ball bearing. While investigations 
are by no means complete, the following determinations 
are in the process of being made: 

1. Effect of grease volume on bearing life 

2. Mechanics of grease lubrication 

3. Temperature encountered between balls and sep- 

arator where sliding friction exists, and between 
ball and races where rolling, plus sliding friction 
exists. 

4. Placement of grease relative to working areas 


1. Grease Volume versus Bearing Life 


From an engineering standpoint, in evaluating the 
effect of grease volume on bearing life, one must forget 
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the commercial aspects such as space requirements re- 
stricted by given manufacturing designs, cost, etc., 
and deal with the fundamental principle. One must, 
however, consider operating temperature, bearing load- 
ing and internal bearing design. From investigations 
on two channel-type greases used extensively as standard 
lubricants in standard ball bearing designs of such a 
nature as to enable usage of a maximum amount of 
grease lubricant, indications are that at 250F. measured 
on the outer ring outside diameter with temperature 
generated by light bearing loading, normal speed and 
controlled ambient temperature of 250F., increasing 
available grease supply increases bearing life where 
grease life is the criterion of bearing life. In these tests 
the volume of air space between lubricant clinging to 
the balls and separator and the static lubricant in the 
chamber formed by the seal, was maintained constant 
for all grease volumes to diminish variations due to 
grease churning and the resultant heat generation. The 
extra space for static lubricant storage was obtained by 
extending the seal outer dimensions, to cover ever- 
increasing increments of the outside diameter of the 
inner bearing ring. 

These tests were conducted on a basic six-bore 
(30mm. mw.) bearing operating at 2000 inner ring rpm, 
50 pounds radial load and 250F. It was noted that the 
bearing life increased considerably with added grease 
volumes of appreciable magnitude under stated test 
conditions. 

It is not known how grease volume affects bearing 
life under normal operating conditions, as this phase 
of test has now progressed for four years with minimum 
grease volume, no load, 3000 inner ring rpm, at room 
temperature, with no failures as yet. Also, there are 
some field tests under very similar conditions where 
bearings have run over twelve to fifteen years with no 
failure attributed to grease lubrication. Tests on the 
effect of grease volume under heavy loading have just 
been started with no results to report as yet. From 
available data it can possibly be concluded that where 
a bearing lubricated with a grease made with petroleum 
oil is operated at temperatures of, say, 200F. to 300F. 
due to ambient or self-generated temperatures, a grease 
volume greater than that normally found in a standard 
sealed or shielded bearing is beneficial in extending life. 


At lower than an arbitrary value of 200F. or there- 
abouts, it is probably that the bleeding rate of the usual 
petroleum-type grease used to lubricate and to protect 
sealed bearings is so slow that the additional oil from 
the increased volume of grease, especially the oil from 
added grease spaced most remotely from the bearing 
balls, separator and races, probably fails ever to reach 
the operating portion of the bearing, making the added 
lubricant of little benefit. It is often noted in ball bear- 
ings running under normal temperatures (75 to 115F.), 

speeds (100 to 4000 rpm), and loads (catalog rating 
or less) that the lubricant in the working portion of the 
bearing, after extended operation, has become oxidized 
or changed its composition, so it will no longer lubricate. 
The accompanying damage to bearing componets may 
be considered to be due to lack of lubrication, even 
though the grease in the storage or nonworking portion 
of the bearing is in fairly good condition. Use of a 
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grease having greater bleeding characteristics possibly 
would allow greater utilization of available oil in the 
added volume of grease, but oil from such grease is 
generally lost faster from sealed bearings, as compared 
with greases of lower bleeding rates, and bearing life is 
impaired where extended operation under normal con- 
ditions is desired. It is considered, therefore, based on 
actual usage of sealed ball bearings, that the added 
cost of building in the extra grease space for bearings 
used in most commercial applications is not warranted. 


2. Mechanics of Grease Lubrication 

Grease is basically composed of a soap which acts 
as a thickener, holding the lubricating oil, and it releases 
this oil under certain conditions for use as a lubricant. 
No attempt will be made to state what part the soap 
or binder plays in the actual lubrication. The type of 
grease used in sealed or shielded ball bearings is gen- 
erally not considered to be of a bleeding type, but is 
rather the relatively stiff channeling type which does 
not readily change position in the bearing chambers, 
except by mechanical agitation of the rotating balls 
and separator, or the portion of the rotating rings it 
may contact. To obtain an indication as to grease 
movement, a six-bore bearing (30mm. 1p.) with remov- 
able seals was packed full of a standard lubricant and 
run under 50 pounds radial load, 3000 rpm, and 250F. 
ambient temperature, until the temperature of the bear- 
ing, as measured on the bearing outer ring, became 





Fig. 4. Close-up showing one station of 
Cadillac-type bearing testing machine. 
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stable. The bearing seals were then carefully detached 
and a portion of the grease from around the balls and 
separator was carefully removed, so as to prevent any 
mechanical exchange of grease from the balls, separator 
or races into or from the seal chamber, when the seals 
were reassembled onto the bearing and the bearing run 
under the aforementioned test conditions. This was 
checked several ways, and when the test engineers were 
satisfied that there was no visible change, one seal 
chamber was removed and all of the grease was re- 
moved from it. 

A thin film of cetyl chloride was synthesized using, 
with slight modification, the method described by Norris 
and Taylor!. This material, tagged with radioactive 
chlorine, was laid into the most remote face of the seal 
from the ball race and was frozen into place by the use 
of dry ice. The grease just previously removed from 
the seal chamber was reinserted and smoothed off for 
correct clearance from rotating bearing parts. The 
bearing was then run for 500 hours at 3000 rpm, 50 
pounds radial load, and 250F. ambient temperature, as 
measured on the outer bearing ring and, with the 
bearing in a static condition, the migration of the 
tagged material was charted by counts per minute for 
each individual seal, both assembled to and disas- 
sembled from the bearing. Readings were also taken 
of the bearing itself when the seals had been removed. 
Although there was no visible movement of the grease, 
the count on the tagged material demonstrated migra- 
tion of tagged material in substantial quantities from 
one seal through the operating bearing into the other 
seal under the aforementioned test conditions. Periodic 
checks showed continued changing of count in different 
portions of the bearing as the test progressed. This 
test is being repeated, not only with all the original 
conditions, but also under normal operation at room 
temperature, as there is some question as to whether 
the oil in the grease flowed or just the tagged cetyl 
chloride. In the next test the oil in the grease will bé 
tagged.” 
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Fig. 5 Spring-loaded type bearing testing machines. 


If it can be assumed that the theory of oil mi- 
gration is correct, then it can be assumed that greases 
of normally considered nonbleeding types do bleed oil 
of sufficient magnitude to lubricate adequately ball 
bearings, and this oil flows from one side of the bearing 
chamber to the other, even though the bulk of visible 
grease is static. Phenomena causing this flow are still 
under study. 


3. Temperature Existing Between Balls, Races 
and Separators 


No direct method has yet been devised to measure 
the temperature of the lubricant and the bearing sur- 
faces at the contact areas. Various methods have been 
tried and are satisfactory when the bearing is stationary, 
but when the bearing is revolved, the commonly used 
magnetic bearing materials set up electric fields which 
influence any electronic measuring device. 


4. Positioning of Grease with Respect to Bearing 
Working Areas 


The initial placement of grease in regard to work- 
ing areas of a ball bearing is not critical as long as the 
lubricant can flow into the working area and excess 
lubricant in the working area can be expelled, thus 
eliminating excessive churning. Tests show no material 
difference in leakage by seals, bearing running, start- 
ing torque, or level-off temperature, whether the grease 
opening up new fields for grease-lubricated ball bear- 
is packed in from only one or both sides, provided the 
total amount of grease placed in the bearing is equal 
under either placement condition. 

Design requirements by the Armed Services are 
ings which are being successfully met due to many new 
synthetic lubricants and new bearing designs. These 
are special-purpose lubricants and designs, but their 
value will be undoubtedly reflected in standard bearings 
of the future. The silicone grease is one example of a 
grease which did not show up very well at first, but 
has now reached the point where, under load factors of 
f = 2 or over, at normal speeds, the life obtained from 
bearings silicone-grease-lubricated at 250-300 F., is three 


or four times the life generally obtained with petroleum 
greases. Two features must be overcome before this 
grease is used as a standard lubricant. One is excessive 
bearing torque, which is approximately twice that ob- 
tained with the average ball bearing type petroleum 
greases, and the other is inadequate film strength which 
now limits the use of silicone greases to maximum loads 
of approximately only half of catalog ratings (f = 2), if 
any appreciable life is desired from the bearing. The 
term “film strength” is used here to denote the ability 
of the lubricant to prevent metal-to-metal contact be- 
tween the balls and races. 

In some instances, grease-lubricated ball bearings are 
used to support grinding spindles operating at 8750 
inner race feet per minute which, for a three-bore bear- 
ing (17mm.) is 35,000 r.p.m. Many of these spindles, 
using open bearings, but permanently grease lubricated 
with no means of relubrication, have been operating for 
over three to five years or longer, without failure on 
production equipment, which is possibly equivalent to the 
life obtained with many oil-lubricated spindle bearings. 

Most of these spindle bearings use the nonmetallic 
type of separator which, because of lower gall charac- 
teristics, is not as critical to lubrication as the standard 
steel type of retainer. The maximum temperature at 
which nonmetallic retainers will function without char- 
ring is about 280 F. for the linen-base phenolic type and 
approximately 400 F. for the glass-melamine type. Metal- 
lic separators have been developed which will withstand 
the high speeds and temperatures requested by the 
Armed Services. For example, one turbine installation 
is operating under pay load conditions with grease-lub- 
ricated, four-bore (20mm.) bearings at 250-360 F., 
40,000 inner ring r.p.m., 10,656 inner race feet per 
minute and on breakdown test, these ran at 60,000 
r.p.m. or approximately 16,000 inner race feet per min- 
ute, 250-360 F. The required life of approximately 500 
hours for pay load conditions is being approached and, 
in most cases, exceeded. 

These speeds, temperatures and 500-hour life attain- 
ments, however, are not great enough to cover demands. 
This is a challenge to the grease maker to extend the per- 
missible grease operating temperatures and film strength 
to meet these new designs and allow good life character- 
istics to reduce cumbersome designs still required for oil 
lubrication in many installations. 

In conclusion, it is brought to the reader’s attention 
that whereas sealed bearings were considered only for 
lightly loaded, relatively low speed applications a few 
years ago, the success of this type of bearing, due to ease 
of application and freedom from service, is now leading 
designers to endeavor to use them in practically every 
position requiring antifriction bearings and, as a result, 
current orders will dwarf any. past years’ production 
schedules and new seals are being continually invented 
and tested along with new lubricants to keep abreast 
and ahead of the designers’ requirements in sealed anti- 
friction bearings. 


1. J. F. Norris and B. Taylor, J. Am. Chem. Soc. (1924) 46, 253-57. 

2. The investigation of the migration of oil in the grease by the use of 
radioactive isotopes was made by the Vitro Corp. of America, New York 
City, as an independent check on tests made at New Departure, where 
migration was investigated by the use of dye and oil versus soap content 
before and after test for different locations in the bearing, which, while 
showing a trend, was not as conclusive or as accurate as tests using isotopes. 
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LUBRICANT CLASSIFICATION* 


BY C. A. BAILEY, Lubrication Engineer, National Tube Division, U. S. Steel Co., Pittsburgh, Pa. 


The classification of industrial lubricants is extremely 
broad and of vital interest in this twentieth century 
development of high speed precision machinery. Like 
all other problems of importance, the issues are contro- 
versial and the answers not easily obtainable. 

It is not the object of this paper to debate any one 
of the many issues in standardization of classification, 
but rather to present a problem as it exists and outline 
a method of classification currently used as an approach 
to the solution. It is not suggested that this method is 
the solution to any other similar problem, but rather a 
statement of practice. If there had been in existence a 
classification nomenclature approaching a solution to 
the problems encountered it would have been adopted 
in preference to the development of a special method. 

The machine age has created the need and recognizes 
the problem that lubrication, which was once a rela- 
tively unimportant item in the realm of rough bearings 
serviced by hand methods, has now become a specialized 
branch of engineering involving mechanics, chemistry, 
and electrical instrumentation. In fact, the chemical 
compound in the lubricant used in the gears of a cold 
reduction mill is a prerequisite affecting the design of 
the length of the mill pinion and type of bearings. These 
important lubrication applications can no longer be 
handled by shop expressions often used to describe ma- 
terials, such as “dope, gue, gunk,” or similar street or 
shop terms. 

In the development of compounds, required for the 
very existence of machines, suppliers have used brand 
names that either describe the type of the lubricant or 
describe the machine or application for which the 
product was intended. Examples that come to mind are: 


. Black oil 

. Engine oil 

. Gear shield 

. Pinion grease 
. Cylinder oil 


6. Cup grease 
7. Fibre grease 
8. Axle grease 
9. Neck grease 
10. Block grease 


On 69 NO 


Many of these original brand names through many 
years of usage have become known as a type of lubri- 
cant. The newer brand names coined with the develop- 
ment of new products have gone to other categories for 
unique nomenclature. For example: 


1. Stars 6. Initials 

2. Sea shells 7. Letters 

3. Indian tribes 8. Machines 

4. Geology 9. States or countries 

5. Numbers 10. Meaningless coined words 


The automotive industry represented by the Society 
of Automotive Engineers was the first to realize the 
problem and to make its contribution to the public and 
industry by the SAE numbering system which identifies 
motor oils’ consistency by numbers, without reference 
to quality. This system is outlined briefly as follows: 





*Paper presented at 7th Annual Meeting, ASLE, Cleveland, April 9, 1952. 
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SAE TABLE 
The viscosity of oils included in this classification for 
use in crankcases shall not be less: than 39 seconds at 
210 F. Saybolt Universal. 


SAE Viscosity Range, Saybolt Universal, Seconds 
Viscosity at OF. at 210F. 
Number Min. Max. Min. Max. 

5W 4,000 


10W 6,000 (Note A) less than 12,000 


20W 12,000 (Note B) 48,000 

20 45 less than 58 
30 58 less than 70 
40 70 less than 85 
50 85 110 


Note A—Minimum viscosity at 0 F. can be waived 
provided viscosity at 210 F. is not below 40 seconds, 
Saybolt Universal. 

Note B—Minimum viscosity at 0 F. can be waived 
provided viscosity at 210 F. is not below 45 seconds, 
Saybolt Universal. 

Viscosity numbers without an additional symbol are 
based on the viscosity at 210 F. 

Viscosity numbers with an additional symbol W are 
based on the viscosity at 0 F. 

In the case of prediluted oils, SAE Viscosity Numbers 
by which the oils are classified shall be determined 
by the viscosity of the undiluted oils. 

Wherever the SAE Viscosity Numbers are used on 
prediluted oils, the container labels should show in 
some suitable manner that the SAE number applies 
to the undiluted oil. 


A Typical Oil Viscosity under the above SAE Ratings 


SAE 100 F. 210 F. 
10W 202 48 
20W 323 37 
30 538 68 
40 850 84 
50 1174 100 


The grease manufacturers also recognized the prob- 
lem, and have made their contribution to industry by 
the National Lubrication Grease Institute Standards for 
grease consistency numbers without reference to quality. 

NLGI Grease Classifications 


NLGI 
Number ASTM Worked Penetration Units 
0 355-385 
1 310-340 
2 265-295 
3 220-250 
+ 175-205 
5 130-160 
6 85-115 


Many suppliers incorporate these consistency stand- 
ards in their brand names because they have become 
common yardsticks and can be interpreted by workmen 
in industry. 








r. Bailey began his em- 

ployment with the 
United States Steel Corpora- 
tion in 1936 upon gradua- 
tion from Ohio Northern 
University with a B.S. degree 
in Mechanical Engineering. 
In 1938 the M.E. degree was 
granted by the same univer- 
sity. 

He served as assistant to 
the Division Superintendent 
of Maintenance at Gary 
Sheet and Tin Mill until 
transfer to the company’s Research Laboratory on electro- 
lytic tinning. In 1942 he was made Plant Lubrication Engi- 
neer for the Gary Steel Works and in 1945 Special Engineer, 
Operating Methods. 

In 1950 Mr. Bailey was transferred to his position in 
National Tube Division of the United States Steel Company 
as Lubrication Engineer in charge of the United States Steel 
Lubricant Testing Laboratory. 











The product name commonly referred to as “brand 
name” has an important function in commerce and is 
guarded by all manufacturers. It is not intended to 
eliminate, discredit, or in any way detract from the 
merits of names because that is not the issue. The 
honored brand name can become a problem to its owner 
when it is garbled, mis-spelled or transposed. This is 
indicated by the fact that most suppliers have, in addi- 
tion to brand names, formula numbers, brand numbers, 
or some form of numerical identification of the product. 

The large users in quantities and varieties of petro- 
leum products are confronted with the same problem. 
Many have developed their own identification systems 
either for specifications or description of brand names. 
The most simple lubricant classification system identifies 
each different lubricant merely by consecutive numbers, 
such as Lubricant No. 1, which is the identification for 
an oil of a certain specification suitable for a given ap- 
plication range. Lubricant No. 2 is the identification for 
an oil of a different specification and application. 
Greases of various analyses and applications are assigned 
consecutive numbers for identification in the same man- 
ner. This approach is preferred for simplicity and record 
keeping. It eliminates any confusion which may be 
caused by trade names having no meaning in connection 
with the application. 

A more elaborate classification system is currently 
used by the author’s company to reveal in code number 
form the usage of a brand name product without reveal- 
ing the detail of the analysis. In the majority of cases 
the supplier assigns the classification number describing 
the brand name product offered, thereby eliminating any 
danger of revealing trade secrets. The brand name is 
always listed with the classification number using SAE, 
NLGI or supplier’s code number, if one exists, to a limit 
of twenty-five letters. 

The general requirements for a system to meet or 
solve a large consumer’s problems may be listed under 
four objectives: 

1. To be adaptable to IBM coding for correlation to 

other codes for recording various statistics. 

2. To arrange listing in order’ of similar types of 

materials and increasing or decreasing grades of 
consistency. 
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3. To cross index four thousand products supplied 
by more than one hundred suppliers to sixty-five 
plants. 

4. To indicate possible substitutions from alternate 
sources or in emergencies. 

The key to the present classification code used by 
the Petroleum Purchasing Committee of the author’s 
company is designed to meet these requirements, and is, 
therefore, described in greater detail. 


Mineral Oils Measured at 100 F. S.S.U. 


The first two-digit number indicates the class or type 
of material as stated in the following tabulation. The 
three digits following the first dash indicates viscosity at 
100 F. in ten second units. The last two digits make the 
number individual for a particular brand-name product. 
The vacant or unused numbers are available for expan- 
sion to other classes not yet developed. 

Straight Engine Oil 11-000-00 

This class is a once-through lubricant such as used 

for hand oiling without any extra processing which 

may be indicated, but not necessarily, by a high pour 
point. 

Mineral circulating oil with additives 12-000-00 

This class is a highly refined oil suitable for circulat- 

ing systems with one or more of the principal addi- 

tives used for oil stability and metal protection. 

Non-additive circulating oil 13-000-00 

This class is a refined oil suitable for circulating sys- 

tems but without additive compounding. 

Internal combustion engine crank case oil 14-000-00 

Including Diesel and automotive additive oils. 

Process and protective coating oils 15-000-00 

This class includes special compounds required for 

processing and corrosion protection during shipment 

and between manufacturing operations. 

Soluble and cutting oils 16-000-00 

This class includes the metal working, machining, 

and treating lubricants. 

Special oils at 100 F. 19-000-00 

This class covers all miscellaneous specialty products 

with unique properties but having a consistency in 

the range of Saybolt instrument at 100 F. 


Mineral Oils Measured at 210 F. S.S.U. 


The first two-digit number indicates the class or 
type of material as stated in the following tabulation. 
The three digits following the first dash indicate viscosity 
at 210F. The last two digits make the number indi- 
vidual for the brand name product intended. 


Uncompounded cylinder oil... .. .20-000-00 
Compounded cylinder oil.............. 21-000-00 
Extreme pressure fluid compounds... .... 22-000-00 
Residuum gear shields and all black oils. .23-000-00 
Special Gi Ot ZIOF.................... 29-000-00 


Greases Measured by ASTM Penetration 


The consistency measurement of grease is ASTM 
penetration and for all class numbers above 30 the three 
digits formally giving viscosity are a direct reading of 
ASTM penetration. : 


Calcium soap greases .. .30-000-00 
Soda soap greases......... Peat ot 31-000-00 
Renn OS eds 33-000-00 
Graphite compounding ................ 34-000-00 
Extreme pressure grease................ 35-000-00 
Barium or lithium grease............... 37-000-00 
a a eS 38-000-00 
RS is os SO 8 8 49-000-00 
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SE eee .. . .90-000-00 
Aapieet amd week oil... . 2. 226.25 -- 262s. 60-000-00 
Products not otherwise specified. . . 70-000-00 


Special Products Classification 


If the product cannot be measured within the limits 
of Saybolt Viscosity or ASTM penetration, the arbitrary 
numbers 000 to 005 are used following the first dash to 
indicate no consistency reference. 

When the viscosity is greater than 990 SSU at 210 F. 
the numbers 991 to 999 indicate consistency by the third 
digit in thousand second units. 

The preceding classification keys have illustrated 
each class by the first two digits with the remaining 
portion of the number shown as zeros. The following 
table illustrates by means of a hypothetical brand name 
for each of the five groups; namely, oils at 100 F., oils 
at 210 F., greases, high viscosity oils, specialty products. 


Example 
A BC oil, SAE 10W........ 14 021 42 
Xx ¥ Z cylinder ofl........ ..21 175 45 
gh! ae 35 360 47 
Fis viscosity off.............. .23 995 46 
Special product of.............. 19 001 43 


The Lubrication Engineers Manual which is a Lub- 
ricant Suppliers Product Index presents the entire classi- 
fication key in the following condensed form showing 
the purchasing statistics code for each class of lubricant. 


LUBRICATION MANUAL CODE 
Mineral Oils Measured at 100 F. S.S.U. 


The three digits following the first dash indicate 
viscosity in ten second units. The last two digits identi- 
fies the supplier and the brand name. The remaining 
portion of the numbers is purchasing statistics code. 


Straight Engine Oil ........... 11-000-00 11516 
Mineral oil with additive ....... 12-000-00 11512 
Non additive circulating ........13-000-00 11512 
Diesel engine & motor oils ..... 14-000-00 11517 
Process or coating oils.......... 15-000-00 11518 
Soluble and cutting oils.........16-000-00 11514 
Soeceal oil at 100F............. 19-000-00 11518 


Mineral Oils Measured at 210 F. S.S.U. 


The three digits following the first dash indicate 
viscosity at 210 F. The last two digits identifies the sup- 
plier and the brand name item. When the viscosity is 
greater than 990 S.S.U. at 210 F. the numbers 991 to 
999 indicate consistency in thousand second units. The 
remaining portion of the number is purchasing statistics 
code. 


Uncompounded cylinder oil... . . . 20-000-00 11513 
Compounded cylinder oil....... 21-000-00 11513 
E P fluid compounds. ........ .22-000-00 11515 
Gear shields black oils.......... 23-000-00 11511 
Special oils at 210 F. .......... 29-000-00 11518 


Greases Measured by A.S.T.M. Penetration 


The three digits following the first dash is the 
A.S.T.M. penetration. The last two digits identifies the 
supplier and the brand name item. The remaining 
portion of the number is purchasing statistics code. 


eee ee 30-000-00 11521 


Calcium Soap Grease 


Soda Soap Grease............ .31-000-00 11524 
Misned Base Greape............. 33-000-00 11521 
Graphite compounding ......... 34-000-00 11522 
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35-000-00 11522 
37-000-00 11524 
38-000-00 11523 
49-000-00 11522 
50-000-00 11522 
60-000-00 11600 
70-000-00 11900 


Extreme pressure grease 
Barium or lithium grease 
Open gear grease 
Special greases 

Block grease . 

Asphalt & road oil 
Products not specified 


Special Product Classification 


If the three digits following the first dash are 000 
to 005 the product is not within the limits of Saybolt 
viscosity or A.S.T.M. penetration and the number has 
no reference to consistency. When the viscosity is greater 
than 990 S.S.U. at 210 F. the numbers 991 to 999 indi- 
cate consistency in thousand second units. 

If the number of products to be classified is fewer 
than the numbers available within the manufacturing 
range of viscosity or penctration, the sixth and seventh 
digits would not be required. That is to say, if the 
manufacturing range of a given oil or grease would be 
10 seconds in viscosity or 10 units of penetration the 
sixth and seventh digits would not be required to make 
the number individual to the brand name product since 
the fourth and fifth digits would serve this purpose 
satisfactorily. However, if there were fifteen products 
it would be necessary to use extra digits to make the 
number individual. The use of the extra digit numbers 
assigned to each supplier serves the purpose of supplier 
identification and they have been so used to make the 
present classification versatile. 

The accomplishment of the four objectives for a 
satisfactory standardization of industrial lubricants is 
aided by the use of an IBM machine. The IBM pro- 
cedure is used in mechanically sorting for listing all lub- 
ricants by type classes under a major control. Also, in 
order of consistency, it permits cross indexing by sup- 
pliers as well as by plants under a minor control. This 
job is greatly appreciated when large numbers of prod- 
ucts and plants are involved. 

To restate the issues of brand names or specifications, 
it is believed that the specification purchase of lubricants 
is advisable only if consumption is large and adequate 
laboratories and petroleum chemists are available to 
accept the responsibility for the quality obtained. Most 
industrial plants are not in a position to accept this re- 
sponsibility. Some employ lubrication engineers whereas 
others rely on the normally excellent engineering service 
furnished by the supplier or employ a consulting lubri- 
cation engineer and commercial laboratories. 

In conclusion, this presentation of an approach to a 
method of classification for industrial lubricants has been 
designed to meet the four objectives set forth for a 
desirable standardization method. It does not interfere 
with either specification or brand name products. 


Discussion 
BY DAVID W. SAWYER, Lubricants Division, 
Aluminum Co. of America 


Mr. Bailey has presented a well-planned and thought- 
out system of classifying and coding lubricants, which is 
an essential initial step in the standardization and sub- 
sequent specification buying of oils and lubricants by a 
large consumer. Aluminum Company of America has 
set up a similar nomenclature system for classifying and 
coding lubricants that are used in our twenty-nine plants. 

Approximately seven years ago our Company recog- 
nized the need for some type of standardization of oils 
and lubricants and at that time work was started to set 
up such a standardization program. Since this program 
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has been in effect, we have been able to cut down the 
lubricant inventory in our various plants from approxi- 
mately 1,000 different items to 115 at present. When 
our program is completed, we expect to have not more 
than 50 to 75 standard lubricant classifications. 

The nomenclature system used by Aluminum Com- 
pany of America differs somewhat from that in use in 
the United States Steel Corporation and outlined in 
Mr. Bailey’s paper. Our nomenclature program has been 
divided into two systems. One system, known as the ML 
(mechanical lubricants) system, includes all petroleum, 
synthetic, and miscellaneous products used in connection 
with the lubrication of mechanical equipment. The other 
system, known as the PL (process lubricants) system, 
includes all lubricants and miscellaneous materials neces- 
sary in the processing or metal working of aluminum- 
base and magnesium-base alloys. Three digit numbers 
are used in both of these systems for identifying lubri- 
cants. Our system differs from the United States Steel 
Corporation system in that the numbers assigned to the 
lubricants have in no way been coded with application, 
viscosity, or any other chemical or physical property of 
the lubricants. 


Discussion 
BY GEORGE F. BOWERS, Lubricating & Industrial 
Sales Department, Standard Oil Co. (Indiana) 


Mr. Bailey is to be complimented on his fine presentation 
of an interesting subject. 

In view of the fact that this paper was presented as 
a description of a method that is in use rather than one 
classification method in preference to others, my com- 
ments will be confined to possible weaknesses of this 
system and the unused potential value of this system. 

There is no question but that every marketer whether 
it be of oils, steel or any other commodity is jealous of 
their trade name and therefore expend every effort to 
maintain a high quality and fine reputation for goods 
marketed under their trade name. This classification 
system recognizes that situation and thus insures fun- 
damerttal harmony and cooperation with the various 
suppliers. Furthermore, the fact that the supplier is re- 
sponsible for the specific coding of his own product 
insures their being properly catalogued and substantially 
reduces the danger of errors of misapplication. 

There is one case wherein this classification presents 
a problem and that is where a name or number of the 
product is known, but the type or characteristics are 
unknown. This problem can be solved by an extra IBM 
run listing the products alphabetically, but it does result 
in a somewhat more cumbersome situation. Actually this 
difficulty is relatively inconsequential when compared 
with the value of the classification in other respects. 

I have had the opinion for some time that the IBM 
system could be utilized very advantageously by a lubri- 
cation engineer and I believe that Mr. Bailey has a 
sound foundation on which he can build an almost fool- 
proof system of lubrication engineering service in his 
plants. This can probably be demonstrated best by 
using a specific case. In all plants doing industrial proc- 
essing there are gear cases and circulating systems. It 
is a recognized fact that the lubricant should be changed 
at regular intervals. Unless there is some system of 
checking there is always a question as to whether or not 
the lubricant was changed at the proper time if at all. 
The IBM cards used in this classification can be adapted 
very easily to cover all systems which are to be changed. 
This is advantageous from several standpoints. First, 
there is a record of all the systems easily available. 
Second, the werk load of changing the systems can be 
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spread into even monthly increments or to coincide 
with generally accepted shutdown practices. Third, a 
typewritten list is produced by the IBM machine which 
can be used as a check-off by both the man responsible 
for changing the lubricant and the supervisor responsible 
for such work. This is one illustration of an important 
use of the system and there are many other advantages 
to be realized by taking advantage of the versatility of 
the IBM system. 

I believe Mr. Bailey’s classification does meet the 
four objectives he established and is very usable. 


Discussion 
BY C. C. GOEHRING, Esso Standard Oil Co. 


The U. S. Steel Lubricants Classification scheme consti- 
tutes an approach towards simplifying the problems con- 
fronting large manufacturers purchasing a myriad of 
products from many suppliers for use at different loca- 
tions. From the user’s point of view, a numerical treat- 
ment is desirable as it affords a ready means of brand 
name identification, grade differentiation and basis for 
statistical analysis and review. 

This system, however, does not indicate significant 
differences between products in the various lubricant 
classes. For example, it does not reveal such practical 
information as the type of engine oil base, the deter- 
gency level of diesel engine and motor oil, the per cent 
and type of compounding in cylinder oil, the base oil 
viscosity of grease and the type of graphite in products 
with graphite compounding. 

Unfortunately, this limitation acts to restrict wider 
application of the classification scheme in that it cannot 
be employed to designate products in a lubrication sur- 
vey, or as positive indication of replacement lubricants 
from alternate suppliers. 

In this regard, the Lubrication Manual Code could 
probably be made more definitive without major modi- 
fication of structure by enlargement of the classes de- 
scribed by the first two digits. As currently established, 
23 numbers segregate the various types of lubricants. 
Since 99 numbers are available with a two-digit struc- 
ture, variety within individual classes could be differ- 
entiated to a greater extent. 

To determine whether or not all possibilities could 
be categorized within 99 separate classifications would 
require considerable additional study. At first glance, it 
would appear that this number of classifications would 
be insufficient considering the number of variables with 
regard to additives, percentages and types of compound- 
ing, types of lubricants, etc. However, from the practical 
standpoint, it may be entirely feasible to develop a more 
comprehensive classification scheme which would be 
practical without an ultimate breakdown of the possible 
combinations. 

Esso Standard has investigated several coding sys- 
tems for its products in an attempt to conduct studies 
with regard to ingredients, manufacturing operations, 
distribution methods, etc. As with the U. S. Steel system 
these codes were adaptable to business machine use and 
were based on a numerical approach. Our experience 
has indicated that a system comprising at least 6 digits 
is required for adequate classification. In order to limit 
the number of digits to 6, it was found necessary to 
establish sub-codes to describe consistency or viscosity 
with less than 3 digits. The use of sub-codes, however, 
results in a reduction in simplicity. This is an important 
objection since, above all, simplicity is one of the most 
desirable features of any coding system. As a system be- 
comes more complicated, its practicality is reduced. 
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APPLICATION 
of wmfra-red spectroscopy 


to lubrication engmeering” 


BY GEORGE RAPPAPORT, Chemist, Materials Lab, Wright Air Devel. Center, Dayton, Ohio 


Modern lubricants, as is well known, represent relatively 
complex chemical systems. Synthetic oils, viscosity im- 
provers, antiwear-additives, extreme pressure-additives, 
pour-point depressants, and corrosion preventives serve to 
illustrate the wide variety of components encountered in 
the analysis of lubricants. Identification of these compo- 
nents, which in themselves often are ill-defined chemical 
entities, by means of conventional chemical techniques 
would be a difficult task indeed. Infra-red Spectroscopy 
is ideally suited to the solution of such problems for the 
following reasons: 

a. all organic compounds possess an infra-red absorp- 

tion spectrum which 


may be interpreted in Rereeeseoccasbbbhbobbh amon htnnhnny a 
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terms of molecular 
structure. 

The infra-red spectrum 
of a mixture is an ad- 
ditive function of all the 


components comprising 
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application for which it has been designed, there is ob- 
viously no need for analysis. If a particular lubricant 
fails to meet specifications, again analysis appears to be 
superfluous. On the basis of past experience, however, 
it can be stated that analytical data on lubricants are 
essential to the solution of Air Force problems. The in- 
frared analyses cited in this report are not only repre- 
sentative of the type of problems that may be solved by 
means of infra-red techniques, but also illustrate the 
need of the Air Force to concern itself with the compo- 
sitional analysis of lubricants. The results are not those 
derived from the comprehensive investigation of lubri- 
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that mixture. 

The infra-red spectro- — 
meter allows the deter- = 
mination of the charac- 
teristic frequencies of era = 
vibration and rotation 
of molecules. These fre- 
quences in turn are 
functions of the arrange- 
ment of the atoms in 
space and the forces ex- 
isting between them. 

In addition, infra-red analysis 
is rapid and requires but small 
sample size, the order of mag- 
nitude of which depends, of 
course, on the type of problem 
at hand. 

At this point one might ask, 
“Why should the Air Force 
concern itself with the compo- 
sitional analysis of lubricants?” 
As long as a lubricant meets 
specifications and_ performs 
adequately in the particular 
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Fig. 1 


Punch card of a compound as found in the file of spectograms. 
BOTTOM: Tray used for sorting and storing spectra. 











cants but rather the information gained through the 


solution of specific problems. 


Apparatus 

The instrument employed was a Baird Associates 
Double-Beam Spectrophotometer. This instrument and 
the sample manipulation techniques utilized are those 
routinely employed in infra-red analysis and therefore 
require no detailed description. However, for the sake 
of those who have not had the opportunity to become 
acquainted with infra-red instrumentation in general, a 
brief outline of the essentials of infra-red spectrometers 
is given here. Infra-red spectrometers consist of threc 
major components: 

a. Source of radiation. 
b. Monochromator. 
c. Detector-amplifier system. 

The most commonly used sources of continuous in- 
fra-red radiation are the globar and the Nernst lamp. 
The monochromator section, the function of which is to 
separate the continuous infra-red radiation into narrow 
wavelength intervals, may be of the prism or grating 
type. The radiant energy that is made to impinge on the 
detector, is converted into electrical energy. The elec- 
trical signal is then greatly amplified and used to drive 
a recorder or servo system. The detector may be of the 
bolometer or thermocouple type. The Baird instrument 
contains a rocksalt prism monochromator and a bolo- 
meter. The amplified signal from the bolometer drives 
a servo-mechanism that allows direct percent transmit- 
tance recording. 

The method used for sorting infra-red spectra is in 
some respects unique to the author’s laboratory and will 
bear description. Baird spectra are recorded with black 
ink and are transferred directly to a McBee punch card 
file through the Ozalid process. All that is necessary to 
incorporate a spectrum in the punch card file, is to take 
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Top: Spectrum of a grease containing a dibasic acid diester oil. 
BOTTOM: Spectra of two thicknesses of a dibasic acid diester oil. 
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Fig. 3 
TOP: Spectra of two thicknesses of polyoxyalkylene glycol 
diester oil. 
BOTTOM: Spectrum of a grease containing polyoxyalkylene 
glycol oil. 


the spectrum as recorded on the Baird Spectrophoto- 
meter, superimpose it on a McBee Oczalid punch card, 
send it through an Ozalid machine and punch the card 
in appropriate places. For a file containing not more 
than a thousand spectra the Ozalid punch card system 
is adequate. Due to the relatively large size of the 
Ozalid punch card the sorting of much more than a 
thousand cards would become cumbersome. More com- 
prehensive infra-red sorting systems are coming into 
general use.'’? For individual sorting systems of limited 
size, the Ozalid punch card has the advantage that the 
spectrum is placed on the punch card and to accomplish 
this requires but little time and effort. Figure 1 shows 
one of the trays used for sorting and storing the punch 
cards and also a typical punch card. 
Examples of Analyses 

Air Force procurement people were in the process 
of buying bearings and specifications required that these 
bearings be furnished packed with AN-G-25 type grease, 
rather than a petroleum base oil grease. Bearings were 
sent to the laboratory to determine what type of grease 
was used. Obviously, not enough grease could be re- 
moved from these bearings to perform specification test- 
ing. To differentiate greases containing hydrocarbon oil 
from those containing ester type oil is a simple matter 
requiring no instrumentation. The infra-red spectrum, 
determined in a matter of minutes will not only tell the 
analyst that the grease contains an ester type oil rather 
than a hydrocarbon type oil, but also prove that this 
ester is one of those expected to be present in AN-G-25 
specification grease. A survey of all AN-G-25 type greases 
that were qualified under this specification revealed that 
two different synthetic oils were used in their formula- 
tions. Some of these greases were found to contain a 
dibasic acid diester oil while others contained polyoxy- 

1Codes and Instructions for Wyandotte Punched Cards Indexing Infra-red 
Absorption Spectrograms. Lester E. Kuentzel. Wyandotte Chemicals Corp. 


1951. 
2National Research Council Committee on Infra-red Absorption Spectra. 
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alkylene glycol diester. The infra-red spectra of the 
dibasic acid diester oil, together with that of a grease 
containing this type oil are shown in Figure 2. The 
infra-red spectra of a polyoxyalkylene glycol diester type 
oil and of the grease from which it was extracted are 
shown in Figure 3. The presence of a band at 8.75 
microns in the spectrum of the polyoxyalkylene glycol 
diester that is due to the ether linkage, readily differen- 
tiates this oil from a simple diester. Determination of 
the type of oil used in the grease can be made without 
separation of the oil, directly by means of the spectrum 
of the grease. 


Some time ago it was found to be necessary to amend 
a specification covering a hydraulic fluid to assure incor- 
poration of an anti-wear additive. Some of the interim 
deliveries of this fluid had to be checked to assure that 
they met the amended specification. This anti-wear ad- 
ditive, tricresy] phosphate, was present in the hydraulic 
fluid at such a low concentration that its presence could 
not be determined by means of the infra-red spectrum of 
the hydraulic fluid. The methanol extract of the hy- 
draulic fluid did, however, contain a sufficiently high 
concentration of the tricresyl phosphate to allow deter- 
mination of its presence by means of infra-red analysis. 
Methanol extracts materials other than tricresyl phos- 
phate from the hydraulic fluid but the presence of a 
band at 10.35 microns in the spectrum of the extract is 
sufficiently conclusive evidence 
for the presence of the phos- 
phate group. The infra-red 





spectra of the hydraulic fluid, 
tricresyl phosphate, and the 
methanol extract of the same 
hydraulic fluid are shown in 
Figure 4. 

There are a number of lub- 
ricating oil additives on the 
market for which some extrav- 


chloronitrobenzene. Final proof was furnished by the 
spectral matching of the unknown and a synthetic sam- 
ple of parachloronitrobenzene. 

Engineers charged with the evaluation of lubricants 
submitted for Air Force use often lack compositional data 
on these products. Such data may often be obtained 
faster through analysis than through correspondence. 
The occasion arose, for instance, for the determination 
of the presence of lead naphthenate in a lubricant. Iso- 
lation of naphthenic acids and their spectral comparison 
with known samples of naphthenic acids can be per- 
formed in short order. Figure 5 shows the spectral com- 
parison of a known and unknown sample of naphthenic 
acids. This type of analysis is typical of the ability of 
infra-red spectroscopy to furnish useful information on 
such chemically ill-defined mixtures as naphthenic acids. 

Infra-red data on components of lubricants have 
aided in the solution of problems encountered by the 
Air Force that were unrelated to lubricants as such. A 
viscous liquid that was removed from the deicing system 
of an aircraft was identified by means of its infra-red 
spectrum as a polymeric viscosity index improver. Evi- 
dently this material had gotten into the deicing fluid 
through an error in the servicing of the aircraft. 

Fretting corrosion is a prob!em that is under intensive 
investigation of lubrication engineers. Fretting corrosion 
has been experienced in helicopter rotor bearings and 








agant claims have been made. 

















Obviously it would be a waste 











of time and effort for the lub- 
rication engineers to run full 








scale engine tests on the per- 
formance of each of these 
wonder additives, particularly 
if they contain components 
that are known to be harmful 
to the engine. Infra-red anal- 
ysis has played an important 
part in eliminating some of 
these “snake oils” by virtue of 
identification of components 
which the Air Force will not 
tolerate in lubricants. One 
such component was identified 
as parachloronitrobenzene 
this compound was separated, 
from the liquid in which it was 
furnished, by means of solvent 
extraction. It was then purified 
by recrystalization and its in- 
fra-red spectrum was obtained. 
This infrared spectrum was 
found to possess absorption 
bands characteristic of the aro- 
matic nitro group. This infor- 
mation, together with the 
melting point and the presence 
of a halogen indicated the un- 
known materials to be para- 


LU3RICATION ENGINEERING, JUNE, 1952 














Wave Length in Microns 


Fig. 4 
Top: Spectrum of a hydraulic fluid. 
MIDDLE: Spectrum of the methanol extract of the same hydraulic fluid. 
BOTTOM: Spectrum of tricresyl phosphate. 
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service personnel indicated that greases from different 
manufacturers performed differently even though these 
greases were procured under the same specifications. 
The infrared spectra of these greases were found to be 
quite similar yet sufficient spectral differences were noted 
to establish the probable manufacturer of a particular 
grease. This type of information must be handled with 
due reservations, since batch to batch variations in the 
product of a particular manufacturer may result in 
observable differences in their infrared spectra. In fact, 
the only infermation that the infrared analysis can pro- 
vide in such a case without reservations, is the identity 
of or differences in the major components of two grease 
samples. Yet the practical implications of such results 
cannot be ignored. 

The most attractive feature of infrared analysis in its 
industrial applications is that in the course of the solu- 
tion of each problem, spectral data are obtained which 
may be of considerable importance in the solution of 
future problems. It is, of course, important that all data 
collected be in a form suitable for immediate use. Filing 
of spectral data by means of punch cards so that they 
may be sorted according to common spectral features or 
chemical composition is one of the means that allows 
utilization of the results of past experience. The impor- 
tance of the experience of the analyst in infrared spec- 
troscopy should also not be underrated, as the pitfalls 
in the interpretation of infrared spectra are many. Poor 


instrumentation, taulty sampling techniques, insufficient 
knowledge of the chemistry of the systems studied may 
all lead to inconclusive or erroneous results in the inter- 
pretation of infrared spectra. 

Provided then, that spectral data are filed efficiently 
and proper care is exercised in recording and interpret- 
ing such data, infrared spectroscopy can and has become 
a very powerful analytical tool for the investigation of 
lubricants. In addition to the analyses described in de- 
tail, the author has developed infrared methods for the 
quantitative analysis of silicone-diester oils, for the de- 
termination of polymeric viscosity index improver con- 
tent of petroleum oils, and contributed to the research 
and development program on fluorocarbon additives by 
investigating the molecular structure of newly synthe- 
sized compounds. Although the infrared analysis of lubri- 
cants is a relatively new field, its fruitfulness and future 
productivity appear to be well assured. 

The author wishes to acknowledge the help extended 
to him by Mr. J. C. Mosteller and Mr. B. Rubin in sug- 
gesting the analytical problems to be investigated by 
means of infrared spectroscopy and explaining the signifi- 
cance of the results in terms of lubrication engineering. 
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Fig. 5 
top: Spectra of two thicknesses of naphthenic acids separated 
from a lubricant. 
BOTTOM: Spectrum of mixed naphthenic acids. 








practical lubrication 4 NEW SERIES 


“Grease Lubrication of Ball Bearings,” on page 120 of this 
issue, is the first in a new series of technical articles to appear in 
LuBRICATION ENGINEERING. The August issue will feature “What 
Lubrication of Coal Mining Machinery Means to Management,” 
by C. W. Thompson, National Mines Corporation. Mr. Thompson 
first presented this paper at the ASLE Seventh Annual Meeting. 


At the conclusion of this series, the Society will publish the 
papers in book form as another of its practical lubrication manuals. 
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INFLUENCE 


of pont of application 
of cutting oul on tool lafe 


BY WILLIAM E. LAUTERBACH, Materials Eng. Section, Armour Research Foundation 


Purpose of Experimentation 

The purpose of the experiments described in this 
paper was to determine the influence of the point of 
application of a cutting oil on the life of a single-point 
tool employed in a lathe turning operation. 


Test Procedure 

A limited series of tool-life tests were conducted on a 
tool-room lathe in accordance with the test method and 
general specifications of the American Standards Asso- 
ciation.’ These tests consisted of removing a chip from 
a test log with a single-point tool in a continuous turning 
operation under specified cutting conditions, until the 
breakdown (abrupt failure) of the tool point occurred. 
The tool life is defined as the cutting time required to 
produce this ultimate failure of the tool. 

Six high-speed steel, single-point tools were ground 
to the shape shown in Fig. la. In two of these tools, two 
grooves were added in the side clearance face as illus- 
trated in Fig. 1b, so that the “tips” of the grooves were 
located within the first 0.100-inch back from the nose of 
the tool (end cutting edge).? Hence, the “tips” were 
directly under that portion of the cutting edge over 
which the chip would pass if the tool were cutting at a 
depth of 0.100 inch. For convenience, the two types of 
tools represented in Fig. la and Fig. 1b are designated 
as “standard” tools and “grooved” tools, respectively. 

Two individual tool-life tests were conducted under 
each of the following test conditions: 


1. Cutting oil directed up into the clearance 
crevice between the side clearance face of a stand- 
ard tool and the workpiece shoulder left by the chip 
removal, as illustrated in Fig. 2. 

2. Cutting oil directed down on standard tool 
and chip. 


3. Cutting oil directed up into the clearance 
crevice between the clearance face of a grooved tool 
and the workpiece shoulder left by the chip removal. 


All tests were made under the cutting conditions 
listed in Table I; the only variables were the two previ- 
ously noted, namely, tool type and point of application 
of cutting oil. The feed, depth of cut, and cutting speed 
were chosen on the basis of previous tool-life tests, such 
that the ultimate tool failures could be expected within 
a reasonable cutting time. From a study of published 


*The results presented were obtained berg an investigation sponsored 
by the Shell Oil Company at Armour Research Foundatien, Chicago, Illinois. 


LUBRICATION ENGINEERING, JUNE, 1952 


material relative to tool life it was surmised that the 
results of tool-life tests conducted under these more or 
less exaggerated cutting conditions would give a valid 
indication of the tool behavior under cutting conditions 
comparable to those employed in an actual industrial 
operation. 


Results and Conclusions 


The results of this series of tool-life tests are shown 
graphically in Fig. 3. The two tool-life tests conducted 
with the cutting oil directed down on the standard tool 
(as is common practice in many industrial turning oper- 
ations) gave an average tool life of 8.37 minutes. The 
two tests conducted with the cutting oil directed up 
into the clearance crevice between the standard tool 
and the workpiece shoulder gave an average tool life of 
17.35 minutes, which represents an increase in tool life 
of 107 per cent. The two tests conducted with the cut- 
ting oil directed up into the clearance crevice between 
the grooved tool and the workpiece shoulder gave an 
average tool life of 18.98 minutes, representing an addi- 





TABLE I 
Cuttinc Conpitions oF Too.-Lire TEstTs 


Machine Tool: Tool-room lathe. 


Size: 14-in. swing, 6-ft. bed. 


Test Log: SAE 3140 hot-rolled annealed as re- 
ceived. 
Original size: 8 in. diameter by 20 in. 
long. 
Log No.: 4. 


Cutting Tool: High speed steel as received. 

Original size: ¥ in. sq. by 3 in. long. 

Hardness: Rockwell C58 + 3. 

Tool shape: 8, 22, 6, 6, 6.5, 15, 3/64. 
(See Fig. 1a.) 

Tool type: As specified in Table IT. 

Tool-force dynamometer. 

Setting angle of tool: 90°. 

Back slope of tool: 0°. 


Tool Support: 


Feed: 0.0118 in. per rev. 
Depth of Cut: 0.100 + 0.005 in. 
Cutting Speed: 160 f.p.m. 


Cutting Fluid: Lata 21B 3285. 

Volume: 2.0 gal. per min. 
Temperature: 109 + 2 F. 

Point of application: As specified in 


Table II. 
Room Temperature: 70-80 F. 
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tional increase in tool life of 9.5 per cent, or a total in- 
crease of 127 per cent. It can be seen in Fig. 3 that good 
repreducibility of results was experienced in these tests. 

It is generally agreed that the two primary functions 
of a cutting oil in a machining operation are (1) to pro- 
vide lubrication of some sort between tool and chip and 
between tool and workpiece, and (2) to provide cooling 
of the cutting tool. In regard to lubrication, previous 
theoretical and experimental investigations * * on this 
same metal cutting program have supported a con- 
tention that, although a cutting oil (entering from the 
clearance crevice) may provide hydro-dynamic or “thick 
film” lubrication between tool and chip at extremely 
low cutting speeds, it does not provide hydrodynamic 
lubrication at higher cutting speeds; however, other ex- 
perimental research® strongly indicates that the oil 
may serve as a carrier for the introduction of additives 
between the tool and chip at higher speeds, thus pro- 
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Fig. 1. Cutting tools for tool-life tests. 
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Direction of Cutting Oil Flow When Directed DOWN 
on Tool & Chip 1 
~ ° “ ‘est Log 







Direction of Cutting Oil Flow When Directed UP 
into Side Clearance Crevice 


Fig. 2. Sketch illustrating points of application of cutting oil. 


viding solid lubrication during the cutting process. The 
successful achievement of either of the two “duties” of 
a cutting oil would be expected to increase the ultimate 
tool life in any given machining operation. Hence, the 
results of these tool-life tests indicate that, in a turning 
operation, cutting oil performs its functions more effec- 
tively when the oil is directed up into the clearance 
crevice than when it is directed down over the tool and 
chip. Apparently, the oil has freer access to the actual 
cutting edge of the tool when introduced into the clear- 
ance crevice instead of being flooded over the tool from 
the top where the chip is being removed from the work- 
piece; thus, the oil can do a better job of cooling the 
tool and/or providing some lubrication between the tool 
and workpiece and between the tool and chip. 


Acknowledgment 


Grateful acknowledgment is made to Mr. H. P. Flint 
and Mr. W. S. Power, formerly of Armour Research 
Foundation, who assisted in conducting these tool-life 
tests. 


1Life Tests of Single-Point Tools Made of Materials Other Than 
Sintered Carbides,’?’ ASA B5.19-1946 (New York: American Society of 
Mechanical Engineers, April, 1946). 

2The clearance face grooves were suggested by Dr. S. K. Talley of the 
Shell Development Company, Emeryville, California. 

3Bisshopp, K. E., Lype, E. F. and Raynor, S. ‘‘The Role of Cutting 
nig Lubricant,’’ Lubrication Engineering, Vol. 6, No. 2 (April, 1950), 
pp. 70-74. 

4Lauterbach, W. E., and Ratzel, E. A. ‘‘An Investigation of the Flow 
and Effect of a Cutting Oil in Machining Operations,’’ Lubrication Engineer- 
ing, Vol. 7, No. 1 (Feb., 1951), pp. 15-19. 

5Shaw, Milton C. ‘‘Mechanical Activation—A Newly Developed Chemi- 
cal Process,’”’ J. Appl. Mech., Vol. 15, pp. 37-44. 
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Fig. 3. Influence of point of application of cutting oil on tool life. 
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Incoming President M. E. Merchant 
is presented with the gavel by 
Retiring President C. E. Schmitz 
at the ASLE Annual Banquet. 





\ ey 
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presented to Cort L. Miller. 





The ASLE National Award signifying 
life membership in the Society for an 


individual making outstanding 


contributions to the furtherance of the 
science and practice of lubrication, 


is awarded to John W. Stack. 


The Walter D. Hodson Junior Award, 
awarded annually for the best paper 
on lubrication or an allied subject by a 
member 30 years of age or less, is 








The Alfred E. Hunt Memorial Medal, 
sponsored by the Aluminum 

Company of America, is awarded to 
Paul J]. Galbreath for the best paper on 
the subject of lubrication in 1951. 





Dean John R. Dunning, Dean of the 
Engineering School of Columbia 
University as guest speaker for the ASLE 
Annual Banquet, presents an address 
entitled “Engineering Comes of Age.” 





i 
Retiring President C. E. Schmitz is 
presented a testimonial plaque 
of appreciation by the 
Chairman of the Presidential Council, 
D. F. Hollingsworth. 
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INDEPENDENTLY 
CONDUCTED 


Bt 
To determine the relative performance character- 
istics of five competing open gear lubricants, a 
major steel producer established the 4-Gram Test 
. an experiment which reproduces as closely 
as possible service conditions encountered in open 
gear lubrication. 

In this experiment the Timken Testing Procedure 
was modified slightly to reproduce more precisely 
actual service conditions. Flow of lubricant to the 
hardened and ground steel block and cup was cut 
off, and 4 grams of the lubricant being tested were 
applied at room temperature. The machine then 
was set in motion and watched closely for signs 
of scoring. 

Five lubricants, all ac- Kesulls 
cepted by industry as “‘good OF 4-GRAM TEST 





quality,’’ were tested. Results 
showed that LEADOLENE 
KLINGFAST gave over 


LEADOLENE KLINGFAST 
—30 minutes—without scor- 
ing or failing. 





315 times the service of 





the next best lubricant 
and up to 6 times the 
service of the other lubri- 


LUBRICANT "A" —5 min- 
utes—a high grade com- 
pound scored at 5 minutes 
and failed in 12 minutes. 








cants tested. 

In testing and in actual 
service LEADOLENE 
KLINGFAST—with its ‘In- 


LUBRICANT "B"—8 min- 
utes—a reputable lubricant 
of residual nature scored and 
failed in 8 minutes. 








destructible pH-ilm strength’’ 
of 50,000 psi—profits you 
in two ways: from lowered 
lubrication costs due to less 


LUBRICANT "C"—6 min- 
vtes—a good lead com- 
pounded extreme pressure 
lubricant scored and failed 
in 6 minutes. 





frequent application, and 








from greater service life of 
machinery being 
lubricated. 


LUBRICANT "DD" —6 min- 
vutes—a lead-compounded 
lubricant scored and failed 
in 6 minutes. 
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New Editor of 
Lubrication E ngunecring 






Dr. Talley : 


S. K. Talley has been appointed Editor of Lusrica- 
TION ENGINEERING and Chairman of the Editorial Com- 
mittee. He has served as a member of that committee 
for the past year and, with his excellent background in 
the field of lubrication, is well qualified for this im- 
portant assignment. 

Dr. Talley graduated from Harvard in 1929 and 
received his Ph.D. in physical chemistry from the same 
institution in 1933. Except for a brief period during 
1941-42, when he was employed as a process engineer 
by U. S. Rubber Co., he has been engaged in research 
and development in fuels and lubricants for Shell Oil 
Co. and Shell Development Co. since 1933. He is a 
member of ASLE, ACS, ASME, ASM, Alpha Chi Sigma 
and Sigma Xi, and is a registered Mechanical Engineer 
in the state of California. 


ASLE Partwrpation in 
ASME Semi-Annual Meeting 


Twenty-one divisions and committees of the American 
Society of Mechanical Engineers and five engineering 
societies will participate in the 1952 Semi-Annual Meet- 
ing of the ASME in Cincinnati, Ohio, June 16-19. A 
total of 86 papers dealing with almost every field of 
mechanical engineering will be presented at 38 techni- 
cal sessions. Headquarters for the meeting will be the 
Sheraton-Gibson Hotel. 

The groups co-sponsoring sessions with the ASME are 
American Society of Lubrication Engineers, American 
Society for Testing Materials, Society for the Advance- 
ment of Management, American Institute of Industrial 
Engineers and Engineering Society of Cincinnati. 

The session co-sponsored by ASLE is scheduled for 
Thursday afternoon, June 19. At this session C. L. 
Pope, past-president of ASLE, will speak on “Plant 
Lubrication Engineering,” and W. D. Whalen, chair- 
man of the Cincinnati Section of ASLE, will deliver a 
paper on “Modern Machine Tool Lubrication Prac- 
tices.” Among other papers of interest to lubrication 
engineers, to be delivered during the four-day program, 
are “Machine Tool Lubrication” by J. R. Keen, “On 
the Solution of the Reynolds Equation for Slider Bear- 
ing Lubrication” by A. Charnes and E. Saibel, “Contin- 
uous Viscosimetry” by R. W. Fritzsche, “The Effects of 
Solid Inclusions in the Oil Supply to Sleeve Bearings” 
by H. G. Rylander, Jr., and “Definitions, Functions, 
Types and Designations of Cutting Fluids” by O. W. 


Boston. 
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New Appointments M ade 
To ASLE Natwonal Staff 


See at 
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Youngclaus Kluge 


William P. Youngclaus, Jr., has been appointed Ad- 
ministrative Secretary of ASLE and Advertising and 
Business Manager of LusricaTION ENGINEERING. He 
has been active in the field of lubrication since 1937. 
He majored in Mechanical Engineering at Northwestern 
University, graduating from there in 1935. Since that 
time he has “rough-necked” in the oil fields of Okla- 
homa and been a foreman in a gypsum plant in Texas 
and a sales engineer for The Pennzoil Co. During the 
World War II he was in charge of lubrication at the 
largest plant in the world, the Dodge-Chicago Aircraft 
Engine Plant, and later was Regional Manager of the 
Industrial Division of the Alemite Div. of Stewart- 
Warner Corp., Chicago. Mr. Youngclaus has been an 
active member of the Chicago Section of ASLE since 
1947. 

Charles R. Kluge, who has been working in the 
ASLE National Office for the past few months as cor- 
responding secretary, has been appointed Editorial As- 
sistant of LUBRICATION ENGINEERING. His past experience 
includes working the Production Planning Dept. of the 
Carnegie-Illinois Steel Corp., the Personnel and Detail 
Offices of the U. S. Maritime Service, the Personal In- 
jury Claim Dept. of the EJ&E Railroad, the Employ- 
ment, Industrial Relations and Cold Strip Depts. of the 
Inland Steel Co., and with Marshall Field & Co. A 
resident and native of Gary, Indiana, Kluge majored 
in English, Business Administration, and Psychology at 
Indiana University. 





Lubrication E ngmeering 
Course at Georgia Tech 


As previously announced, the Georgia Institute of Tech- 
nology in Atlanta, Georgia, is conducting a two-week 
lubrication course from June 16 to 27, 1952. The ASLE 
is co-sponsoring this instruction. Although the hydro- 
dynamic as well as hydrostatic theories are to be intro- 
duced and discussed, emphasis is to be placed on indus- 
trial lubrication. 

Practical topics such as Bearing Design, Bearing 
Materials, Lubricants, Lubricant Dispensing, Recent 
Lubrication Developments, Lubricant Technology, Roll- 
ing Bearings, Gear Lubrication, Textile Machinery 
Lubrication, Cutting Fluid Technology and Lubrication 
Section Organization will be presented on successive 
days by such authorities as Mr. John Boyd of Westing- 
house, Mr. Oscar Frohman of Ampco Metals, Dr. E. M. 
Kipp of the Aluminum Company, Mr. Andrew Cichelli 
of Bethlehem Steel, Dr. D. D. Fuller of Columbia Uni- 
versity, Mr. Dean Cleaveland of Bendix Aviation, Mr. C. 
M. Weckstein of Timken Roller Bearing, Mr. J. L. 
Brusca of SKF, Mr. S. D. Craine of W. A. Jones Foun- 
dry and Machine Company, Mr. Clark Hubbard of 
Deering Milliken Company, Dr. M. E. Merchant of 
Cincinnati Milling Machine and Mr. T. R. Witt of 
Tennessee Eastman Company. 

Each of these lecturers has contributed notably to 
lubrication engineering. Dr. Merchant is our (ASLE) 
present national president while Dr. Kipp was our sec- 
ond president. Dr. Fuller is chairman of our busy Edu- 
cational Committee, and Mr. Cleaveland is chairman 
of the active Technical Committee on Lubricant Recla- 
mation and Disposal. Dr. Joseph P. Vidosic of the School 
of Mechanical Engineering, Georgia Institute of Tech- 
nology, is the course director. 

The tuition for this two-week course has been set at 
$100, which includes all course supplies and materials. 
The Biltmore Hotel, Cox-Carlton Hotel, and the 
Georgian Terrace Hotel are a few blocks from the 
Georgia Tech campus and are recommended to those 
desiring hotel accommodations. Enrollment must be 
limited to about sixty men. To apply for admission and 
hotel reservations write, submitting your educational 
and professional record, to: 

Mr. C. H. Taylor, Coordinator, Short Courses and 
Conferences, Georgia Institute of Technology, Atlanta, 
Georgia. 








BLY and RUN-IN e 


in concentrated, semi-concentrated and ready-for-use mediums. 





qa? COLLOIDAL GRAPHITE 


INDUSTRIAL PRODUCTION 


for—HOT or COLD FORGING, DRAWING AND STAMPING e ASSEM- 
HIGH and LOW TEMPERATURES e IMPREG- 
NATION and PARTING e ALL RUBBING and SLIDING SURFACES. 


"Grafo" Colloidal Graphite may be obtained in water, petroleum oil and castor oil, 


Write Us Regarding Your Special Applications 


PRODUCE MORE—FASTER—BETTER 


GRAFO COLLOIDS CORPORATION 


Other Industrial Uses: 


DIE CASTINGS 
MOLD COATINGS 
STEAM CYLINDERS 
WIRE DRAWING 

PARTING COMPOUNDS 
IMPREGNATION 
PLASTICS 
CORROSION RETARDANT 
RESISTANCE ELEMENTS 
STATIC CONTROL 
CONDUCTIVE COATINGS 
EXTREME PRESSURES 


360 WILKES PLACE 
SHARON, PENNSYLVANIA 
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154 ideas 


on ways 
To use... 





154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sulfide 


wmOly: LITTLE DOES A LOT 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 
500 Fifth Avenue 
New York City 36, N.Y. 


Please send me your Free Booklet 
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\ EWS OF THE SECTIONS 


BALTIMORE 
By H. A. Rau, Jr., Sec'y-Treasurer 

March 1952 meeting—Mr. W. D. 
Thomas, American Cyanamid Co., 
addressed the membership on 
“Chemical Addition Agents for 
Lubricants,” in which he _ traced 
the historical development of lubri- 
cants over the past 25 years, and 
showed how the use of chemical 
additives has solved many of the 
problems imposed by engine design, 
fuels and operating conditions. Ex- 
cerpts include: . In the devel- 
opment of the new high output 
engine, many problems were en- 
countered which required in step- 
wise fashion the development of 
superior type lubricants to overcome 
them. The petroleum industry, work- 
ing in co-operation with the equip- 
ment manufacturers, has been able 
to develop lubricants to meet the 
higher demands and has accom- 
plished this end chiefly by the use 
of chemical addition agents. . . .” 


CHICAGO 
By F. J. Scott, Sec'y-Treasurer 
March 1952 meeting — Mr. Oscar 
Frohman, Ampco Metal, Inc., pre- 
sented an address entitled “Modern 
Bearing Bronzes and their Lubrica- 
tion.” 
* * * 

April 1952 meeting—Mr. Harry 
Krummel, Socony-Vacuum Oil Co., 
discussed the opportunities for sav- 
ings and control by the use of the 
service engineering available in the 
lubricant and lubrication equip- 
ment fields. Excerpts of his discus- 
sion include “. . . As plants. grow 
and expand, management _ loses 
touch with many of the details of 
operation, and there comes a time 
when procedures are often very 
loosely handled, because they just 
grew up, too, with the plant, with- 
out planning, without supervision, 
and without delegating responsi- 
bility for them to any one person. 
Due to lack of manpower, or time, 
or lack of ability to straighten 
things out, nothing is done, and the 
poor practices continue to exist. 
Very frequently the extent to which 
they adversely affect both direct and 
indirect costs is not realized, because 
the condition has never been anal- 
yzed. Lubrication, in its broad sense, 
is only too often found to be in this 
haphazard stage in many small to 


medium sized shops, and poor lubri- 
cation practices exist in storing, han- 
dling, applying and purchasing of 
lubricants. This lack of organiza- 
tion and responsibility and plan- 
ning results in losses in production, 
in unwarranted high maintenance 
costs, and in wasteful labor usage. 
These loose practices, and lack of 
organization can be readily cleared 
up if management will only avail 
itself of the sound programs for 
good lubrication—in all its phases 
—that the competent engineering 
staffs of the suppliers of petroleum 
products, lubricating equipment and 
other accessories are glad to furnish 
as a customer service. Management 
too often misses this opportunity 
.’ Cocktails and dinner were 
enjoyed prior to both meetings. 


CONNECTICUT 
By J. S. Martin, Sec'y-Treasurer 

Mr. Edward 
J. Gesdorf, Farval Corp., spoke on 
the subject “Centralized Systems of 
Lubrication,” dealing with the prac- 
tical application and servicing of 
centralized systems of lubrication on 
various types of machinery. The 
evening began with a dinner in the 
Colonial House. 





KANSAS CITY 
By R. R. Matthews, Chairman 

February 1952 meeting—Mr. Oscar 
Maag, Timken Roller Bearing Co., 
presented a discussion on lubricating 
requirements for various locations, 
illustrated by slides which indicated 
the provision made for application 
of lubricants including centralized 
lubrication. Among the more im- 
portant points discussed was the fact 
that while the manufacturer of such 
bearings would prefer to use lubri- 
cating oil, lubricating grease is often 
more practical due to the fact that 
less costly seals are required with 
the latter material. In lubricating 
roller bearings on railroad equip- 
ment, lubricating oil was found 
satisfactory where the rolling stock 
is kept meving, as in the case of 
passenger cars. However, with 
freight cars, which spend consider- 
able of their life idle, rusting oc- 
curred when oil was used because 
with practically all the oil drained 
from the top rollers, they were ex- 
posed to any moisture present. So- 
dium base lubricating grease was 
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recommended as the most depend- 
able for automotive wheel bearing 


lubrication. 
* * * 


March 1952 meeting—“Oil Quali- 
ties plus Additives Gives Perform- 
ance,” by Russell W. Meals, Sinclair 
Refining Co. 
(SEE Lubrication Summarized) 
Following the talk Mr. James Ritz 
of Sinclair assisted Mr. Meals in a 
demonstration of the effect of oil 
oxidation and corrosion on bearing 
metal when a regular type motor oil 
is used at high temperature, and the 
effect of detergency and disperancy 
additives in a motor oil. The physi- 
cal property of viscosity was graphi- 
cally shown by the use of an oil 
pressure-viscosity-flow apparatus set 
up as a crankshaft connecting rod 
assembly. Both meetings commenced 
with a dinner. 


LOS ANGELES 
By R. C. Dishington, Sec'y-Treasurer 


March 1952 meeting—Mr. C. C. 
Currie, Dow Corning Corp., ad- 
dressed the membership on the sub- 
ject “Progress in the Field of Sili- 
cone Lubricants.” The following 
conclusions were drawn concerning 
the usefulness of the Silicone lubri- 
cants now available: (1) Silicone 
lubricants show exceptional resist- 
ance to heat and to many corrosive 
materials; (2) They show relatively 
little change in physical character- 
istics over a wide temperature span; 
(3)Load carrying capacity may be 
limited or excellent depending upon 
the bearing-metal combination; (4) 
Silicone lubricants have a long serv- 
ice life in anti-friction bearings oper- 
ating at relatively high speeds under 
normally encountered loads at tem- 
peratures from = 100 to + 375 F. 
If the bearings are lubricated, the 
operating temperature may be in- 
creased to as much as 700 F.; (5) 
Silicone lubricants are most useful 
where organic oils and_ greases 
stiffen at low temperature; break 
down in corrosive atmosphere; 
bleed, evaporate or form gums at 
high temperature. 


NEW YORK 
By H. Muller, Chairman 


February 1952 meeting—First joint 
meeting with the American Society 
for Testing Materials and the Ma- 
chine Design Div. of the American 
Society of Mechanical Engineers. 
Mr. F. L. LaQue, International 
Nickel Co., Inc., presented an in- 
teresting address entitled ‘Factors 
in Corrosion with Respect to De- 
sign and Lubrication Problems,” 
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The PRACTICE 
OF INDUSTRIAL 
LUBRICATION 
Must Recognize 
These Underlying 
Fundamentals... 


A Lubricant is inert of purpose 
until in the presence of a bearing. 
No Lubricant was ever contrived 
or compounded without the intent 
to apply. 

Lubrication presupposes a proper 
lubricant film permanently main- 
tained. 

The permanence of a lubricant 
film depends upon the frequency 
with which replenishing lubricant 
is applied. 

Lubrication cannot be consum- 
mated without the application of 
a lubricant. 

Lubrication, therefore, is a prod- 
uct of two factors, Lubricant and 
Lubricant Application. 

A lubricant film can be maintained 
only if Lubricant Application is 
controlled. 

The control of Lubricant Applica- 
tion is tantamount to the control 
of bearing wear. 


Successful bearing performance is 
more responsive to frequency of 
Lubricant Application than to Type 
of Lubricant. 


The Method of Lubricant Applica- 
tion predetermines the lubricant 
consistency. 


Bearings, whether crucial or in- 
consequential, major or minor, 
operate successfully depending 
upon the balance between lubri- 
cant consumption and lubricant 
application. 


The selection of a lubricant for 
any purpose whatsoever, cannot 
be made intelligently without 
knowledge of the Method of 
Application. 


The peak of Industrial Production 
can be attained only to the extent 
that Industrial Lubrication is under- 
stood and achieved. 


Apply the RIGHT LUBRICANT - in the RIGHT QUANTITY ~ at the RIGHT TIME 


LINCOLN ENGINEERING COMPANY 
DESIGNERS © MANUFACTURERS 
LUBRICANT APPLICATION EQUIPMENT 
SERVING ALL MAJOR MARKETS 


5743 NATURAL BRIDGE AVENUE 


SAINT LOUIS 20, MISSOURI 
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FUNDAMENTALS 
OF LUBRICATION 


A PRACTICAL MANUAL 


The series of nine practical articles on 
the fundamentels of lubrication which 
appeared in Lubrication Engineering 
is now available in book form from 
the Society. The enthusiastic response 
which greeted its publication in April 
of this year is evidence of the value 
of this manual both to research and 
operating personnel. 


A convenient 8%" by 1012", with 
a specially treated grease-resistant 
cover, Fundamentals of Lubrication 
will prove useful wherever problems 
of lubrication arise. 


Copies may be had directly from 
the National Office of the Society at 
$1.00 each. New members will con- 
tinue to receive a copy with their 
acceptance. 


AMERICAN SOCIETY OF 


LUBRICATION ENGINEERS 
343 South Dearborn St., Chicago 4, Illinois 
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covering the broad field of corrosive 
effects as a result of galvanic action 
where different materials are in con- 
tact, and fretting corrosion and 
corrosion effects in the range of 
extreme pressure lubrication. 


PHILADELPHIA 

By J. H. Richards, Jr., Program Chairman 
March 1952 meeting—Mr. H. O. 
Kron, Philadelphia Gear Works, 
addressed the membership on the 
subject of “Design and Operation of 
Gears.” During the business meeting 
Mr. J. L. Parsons was appointed 
chairman of a committee to arrange 
for a spring golf outing. The dinner 
and meeting were held at the Hotel 
Essex. 


PITTSBURGH 
By M. C. Miller, Sec'y-Treasurer 

February 1952 meeting—A panel 
discussion on lubrication was held 
with Dr. C. H. von Fuchs, Consult- 
ing Chemical Engineer, Niagara 
Falls, Mr. S. C. Griffith, Jones & 
Laughlin Steel Corp., Dr. O. L. 
Brandes, Gulf Research & Develop- 
ment Laboratory, and Mr. M. L. 
Langworthy, The Texas Co., as 
panel members, and Mr. G. L. Sum- 
mer, Jr., as moderator. 

* * * 


March 1952 meeting—Mr. J. J. 
Slomer, Goodman Mfg. Co., pre- 
sented a discussion on “Lubrication 
of Mining Equipment.” Both meet- 
ings were preceded by a dinner at 
the Sheraton Hotel. 


ST. LOUIS 

By ‘M. J. Croghan, Secretary 
March 1952 meeting — “Drawing 
Compound Types—A Discussion of 
Function, Makeup, and Selection,” 
by L. R. Tharp, E. F. Houghton 
& Co. 


(sEE Lubrication Summarized ) 


YOUNGSTOWN 
By J. P. Halwachs, Secretary 
March 1952 meeting — ‘“Mainte- 
nance of oil-film Roll Neck Bear- 
ings,’ by S. Carson, Morgan Con- 
struction Co. 
(sEE Lubrication Summarized ) 


MILWAUKEE 
By E. A. Schneider, Secretary 

April 1952 meeting—Mr. R. O. 
Sharpe, Socony-Vacuum New York 
Technical Staff, presented a dis- 
cussion on the important phase of 
today’s productive effort entitled 
“Give Life to Hydraulic Systems.” 
The dinner and meeting were held 
in the ESM Building. 
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June Cover 
SYRACUSE 


Syracuse—founded on the salt in- 
dustry. The development of the 
salt industry in the earlier years, in 
which brine from the wells was 
dried by the sun to produce the first 
salt other than from sea water used 
commercially in the United States, 
gave impetus to the growth of the 
city by making possible cheap trans- 
portation; first, by the Erie and 
Oswego Canals, and later by the 
development of railroads. 


In its place has grown a larger 
group of modern factories employ- 
ing 60,000 workers and making such 
diversified products as air condi- 
tioning machinery, air cooled engi- 
nes, tool steel, automobile gears, 
differentials and transmissions, jet 
engines, cans and can-making ma- 
chinery, roller bearings, soda ash 
and by-products, fine wax candles, 
agricultural implements, high class 
chinaware, mincemeat, quality shoes, 
typewriters, electrical appliances and 
hardware, electric washing ma- 
chines, steam clothes pressing ma- 
chines, ladies’ hand bags, cash car- 
rying and conveying equipment, 
foundry and machine shop products, 
electronic equipment, radio and tele- 
vision receivers and transmitters and 
radar, and furniture. 


Limestone deposits make the soil 
of Onondaga County adapted to al- 
falfa, the backbone of dairying, 
which coupled with the growing of 
cabbage and potatoes, apples, berries 
and vegetables, and poultry raising, 
makes for an unusually profitable 
type of farming, with Syracuse as 
the loading and distributing center 
for cities within trucking distance. 

An ideal residential city, there are 
approximately 98,000 living units 
in the metropolitan area; apartment 
houses number over 100, there are 
14 hotels, 35 theatres, 12 hospitals, 
173 parks, 4 pay as you play and 
2 public golf courses, 6 country 
clubs, and over 100 churches of 
various denominations. The educa- 
tional facilities consist of 46 public 
schools, 18 parochial schools, and 
Syracuse University which includes 
the New York State College of Med- 
icine, the New York State College 
of Forestry, and a College of Law. 
Two daily papers, two Sunday pa- 
pers, five radio stations and two tele- 
vision stations cover the territory. 
Two trunk line railroads, over one 
hundred truck lines and a network 
of bus lines and State highways, and 
three airlines provide fast and regu- 
lar service in all directions. 
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Models for 25 to 600 g.p.h. requirements 


Longer life for your oil investment! Without the 
high maintenance cost of centrifuges, the Hoffman Oil 
Conditioner removes both soluble and insoluble impurities 
completely. Models to meet your requirements, from 25 
to 600 g.p.h. Unit consists of Hoffman Cartridge Filter and 
Hoffman Vaporizer... mounted on a common base... may 
be operated separately or together. Only two moving parts. 
Complete with all necessary electric and pipe connections. 


WRITE FOR TECHNICAL BULLETINS NOW 


UY HOFFMAN MACHINERY 
J CORPORATION 
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DUSTRIAL 
FILTRATION 


pivisio 





LUBRICATION ENGINEERING, JUNE, 1952 143 











144 





PLAN NOW TO ATTEND 


The American Society of Lubrication Engineers’ 


NATIONAL SYMPOSIUM 


on Fundamentals of Friction 


and Lubrication in Engineering 


(VICTOR A. RYAN MEMORIAL SYMPOSIUM) 





CENTENNIAL 


in conjunction with the 


on September 8 and 9, 1952 at the Hotel Sherman, Chicago 


PROGRAM 


SEPTEMBER 8 
MORNING SESSION—Historical Development of Lubrication Concepts 


AFTERNOON SESSION—Fundamentals of Hydrodynamic Lubrication 


SEPTEMBER 9 


MORNING SESSION—Physics and Chemistry of Rubbing Solids— 
Basic Principles 


AFTERNOON SESSION—Physics and Chemistry of Rubbing Solids— 
Technical Applications 


GET YOUR HOTEL RESERVATIONS IN NOW! 
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Oil Qualities Plus Additives Gives 
Performance—By Russell W. Meals, 
Sinclair Refining Co. 


Submitted by R. R. Matthews, 
Chairman Kansas City Section, ASLE 


“There is a limit to the ability of a 
straight mineral oil to give perform- 
ance in all the applications to which 
a lubricant is applied in modern in- 
dustry and modern engines. To ex- 
tend this limit, the leaders in the 
petroleum industry have combined 
man-made chemistry with nature’s 
to produce a highly refined, stable 
mineral oil compounded with 
selected additives in order that good 
performance might be obtained not 
only from the lubricants but also 
from the machines and engines pro- 
duced and used in modern plants,” 
said Russell W. Meals an automotive 
engineer for Sinclair Refining Co. 
The lubricating oil used in the 
modern internal combustion engine 
is under more severe service than 
lubricants in other applications. Ad- 
ditive-type motor oils include many 
of the additives used in industrial 
oils, such as those used for gears, 
hydraulic systems, turbines and bear- 
ings. For this reason the three types 
of engine oil designed for various 
performance requirements were dis- 
cussed, namely regular, premium 
and heavy duty. The regular type oil 
is used for moderate engine opera- 
tion, so it is usually a straight min- 
eral oil. The premium type motor oil 
is used to an advantage where more 
severe than moderate operating con- 
ditions are present and a proven re- 
sistance against oil oxidation and 
bearing corrosion is required. The 
third type, heavy duty, must give 
proven performance against oil oxi- 
dation, bearing corrosion and pre- 
vent engine sludge from forming 
under severe operating conditions. 


Because of increased horsepower 
now developed by the automotive 
engines without an increase in weight 
or an increase in crankcase oil ca- 
pacity has rapidly brought about the 
need of high performance motor oils, 
this requirement of high perform- 
ance motor oil has given rise to the 
heavy duty additive motor oil being 
used in some of the new passenger 
car engines; while other lesser duty 
engines are satisfactorily lubricated 
with a light additive motor oil in the 
premium type classification. Because 


of the value to be received in the 
use of an additive motor oil, the 
sale of the additive type motor oil 
has surpassed the sale of the regular 
type motor oil. 

The additives used for internal 
combustion engine crankcase oil are 
needed to counteract the ill effects 
of the compounds formed by mod- 
ern fuels plus the high local temper- 
atures involved. Acids, tars, 
peroxides and gums plus fuel addi- 
tives are the products of combustion 
that find their way into the crank- 
case. These elements attack the 
operating parts of the engine while 
the insolubles settle out as varnishes, 
lacquers and sludge. To visually pro- 
duce the effect of oil additives used 
in a motor oil a demonstration was 
made. 


Drawing Compound Types—A Dis- 
cussion of Function, Makeup, and 
Selection—By L. R. Tharp. 


Submitted by M. J. Croghan, 
Secretary, St. Louis Section ASLE 


The primary function of a drawing 
compound is separation of the sur- 
faces of the cold worked metal and 
of the tool surfaces, permitting plas- 
tic flow of the metal without scratch- 
ing, galling, or undue tool wear, 
and at the same time permitting just 
enough “drag” to provide stock con- 
trol. Deep drawing surface pressures 
may go up to approximately 10,000 
psi, ironing pressures to about 100,- 
000 psi, and wire drawing and ex- 
trusion pressures may reach 450,000 
psi. All these operations may there- 
fore develop pressures far above the 
limits at which any lubricant now 
known could possibly provide fluid 
lubrication. However, the drawing 
compound should possess oiliness to 
reduce and to control the coefficient 
of friction. The compound must 
have film strength sufficient to resist 
high pressures and heat caused by 
work deformation, to prevent scor- 
ing and pickup for longer die life 
and prevention of rejects. To do 
these things, drawing compounds 
operate under conditions varying 
from boundary to solid lubrica- 
tion. As secondary functions, draw- 
ing compounds may be called upon 
to provide rust or corrosion preven- 
tion on work, tools, and machines, 
and may provide heat transfer or a 
measure of insulation. 
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Soap is a common ingredient in 
all general types of drawing com- 
pounds. The soap will be selected 
for its wetting and emulsifying abili- 
ties, and adds film strength and 
lubricity. Petroleum suphonates, ole- 
ates, and stearates are most used. 
Petroleum sulphonates are low 
priced, have generally higher heat 
resistance and higher efficiency for 
emulsifying high viscosity mineral 
oils, but they are usually lower in 
their comparative values for film 
strength and lubricity. These prod- 
ucts are often added to oil-bodied 
compounds to increase removability 
in aqueous cleaners. Stearates are 
milder than oleates, and their free 
fatty acids are preferred on copper 
and its alloys where staining is ob- 
jectionable. Otherwise, oleic acid 
may be considered to possess supe- 
rior lubricating qualities. Stearates 
and oleates are usually in the forms 
of potassium, sodium, or calcium 
soaps, according to properties de- 
sired. Potassium soaps are used in 
making the creamy, soft paste prod- 
ucts. They are highly soluble and 
are used where water conditions 
are poor. Potassium soaps have 2 
and 3 phase solubility—they can be 
used in a compound to be mixed 
with water, with oil, or with both 
oil and water. Sodium soaps are 
used in stiffer paste products. They 
are somewhat less soluble and more 
susceptible to adverse water condi- 
tions. They have 2 and 3 phase 
solubility, and the ability to form 
very stable mixtures with mineral 
oils. Calcium soaps are relatively 
insoluble in water, and for this rea- 
son may be used in a compound 
which must provide rust protection 
after drying. The lime soaps are 
very much effected by adverse water 
conditions. They gell easily, and for 
this reason are used in products in 
which little breakdown in consisten- 
cy in relation to amount of dilution 
may be required. Calcium soaps 
have single phase solubility. 

Fatty oils of animal, marine, or 
vegetable origin are used in all gen- 
eral types of drawing compounds. 
The fatty oils add wetting ability 
and lubricity, and are usually used 
in combination with other materials. 
The selection of a fatty oil depends 
on viscosity, heat resistance oxida- 
tion resistance, percentage of free 
fatty acid of required type, and 
compatibility and availability. Fatty 
oils are used to increase the lubricat- 
ing qualities in mineral oil bodied 
compounds, and may be added for 
saponification by alkaline cleaners, 
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«creasing removability. Mineral oils 
are used in many drawing com- 
pounds. They are removed easily by 
vapor degreasing or solvents, and 
the consideration of subsequent 
cleaning method will help to fix the 
percentage used in some formula- 
tion. 

With the use of only two general 
types of raw material our possible 
combinations would be almost infi- 
nite.- Then, if we would standardize 
on perhaps a dozen combinations 
with mineral oil and fatty oil the 
sole ingredients, the choice of ex- 
actly the correct material from the 
dozen compounds would still permit 
the possibility that for a particular 
operation we might not be certain, 
without trial, that our choice would 
be certainly the best combination to 
use. (Posing this relatively simple 
problem will serve to help explain 
why selection of a drawing com- 
pound depends on experience with 
all compounds, and why the first 
choice of compound and _ recom- 
mendation for dilution, for meeting 
the requirements of a particular 
operation, must often be amended 
after the drawing compound has 
been subjected to trial with the 
metal, tools, speed, etc., on that 
job.) 


Chemical reactors, sulphur and 
chlorine compounds, are used in 
most heavy duty drawing compounds 
to add resistance to welding, or 
galling and buildup. Most such ex- 
treme pressure compounds are polar 
compounds, adding lubricity. Selec- 
tion will depend on chemical and 
physical properties. Some of these 
compounds are extremely active even 
at room temperatures and therefore, 
eannot be used im all applications 
because of their staining tendencies. 
Sulphur is used in the so-called 
“active” form for its refrigerating 
and anti-welding properties. 

Pigments have been used in cold 
working probably as long as the arts 
of metal working have been known. 
Probably the solid lubrication pro- 
vided by iron scale and rust assisted 
some operations before it was real- 
ized that they did act as solid sep- 
arators. Lime has been used since 
antiquity, but its disadvantages have 
sparked extensive research and ex- 
perimentation on other materials 
which could perform the function of 
solid lubricant without excessive 
cleaning problems and which would 
be more nearly compatible with 
other solutions involved in process- 
ing. Readily soluble alkali crystals, 
formed by TSP, borax, and hexa- 





metaphosphate singly or in combi- 
nations for optimum size and struc- 
ture, are often used as pigment in 
dry compounds. Graphite, mica, 
lead and zinc oxides and borates, a 
great variety of natural earths— 
nearly anything which remains a 
solid of suitable size and structure 
has been used in drawing com- 
pounds. Waxes are used in many 
drawing compounds, in water emul- 
sions and solvent solutions. Chlor- 
inated waxes are used as extreme 
pressure agents. Wax may provide 
adherence, relative slow movement 
when cool and faster speed when 
hot, and lubricity. Some aluminum 
drawing is done very well with wax 
alone. 

Paste products comprise a general 
type of compound. The paste may 
be a simple soap and moisture com- 
bination, and this combination may 
contain pigments, fatty oils, and just 
about everything we have mentioned 
as ingredients of drawing com- 
pounds. The possibilities of formula- 
tion are unlimited. One of the many 
solid or semi-solid fatty materials 
may be used in paste products, ma- 
terials such as tallow or sulphonated 
tallow. Oil-bodied drawing com- 
pounds are generally composed of a 
mineral oil of suitable viscosity as 
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principle ingredient. Under this 
classification we are grouping those 
products which provide an oily film, 
whether applied in neat form or 
diluted with water, oil, or oil and 
water. If the product is miscible 
with water, it must contain some 
emulsifier. Soap, sulphonated oils or 
esters, and petroleum sulphonates 
are used, and in addition such a 
compound may contain fatty oils, 
sulphur,,and extreme pressure addi- 
tives. If miscible with oil only, the 
product can contain the highest 
possible concentration of free sul- 
phur and E. P. additives, with fats. 
The product may contain some soap 
or sulphonate to assist in removal 
with alkaline cleaners. If the soap 
content of the oil-bodied compounds 
remains at a low percentage, the 
vapor and solvent removal methods 
can be used very satisfactorily. Dry 
compounds, used as received, may 
be considered as a general type of 
drawing compound. Most usually 
used as draw box lubricants in wire 
and tube drawing, compounds of 
this type are predicated on soaps, 
pigments, sometimes fatty materials, 
and special compounds for E. P. 
quality. Metallic coatings, applied 
by hot dipping or electro-plating, 
are definitely drawing compounds, 
whether worked dry or with an 
additional lubricant. Copper, tin, 
zinc, lead, and cadmium are used 
extensively. Dry film products, those 
products intended for aplication to 
blanks in liquid form for drying to 
a dry film prior to working, are in- 
creasing in interest. 

Selection of compounds will de- 
pend on the following: Type and 
severity of draw, the metal being 
worked, and the finish required. 
What will be needed to provide the 
separation, with stock control? If 
the metal is aluminum, will the total 
alkalinity and kind of alkaline pres- 
ent cause attack? Too high a per- 
centage of free fatty acid, as oleic 
acid, will cause trouble on copper 
and its alloys. The speed of drawing, 
blank surface finish, and die clear- 
ances must be considered to arrive 
at the viscosity, or relative flow- 
ability, of the compound likely to 
be required. Tooling must be con- 
sidered, from the standpoint of wet- 
ting, possible chemical action, and 
physical action of the compound. 
For example, chromium plated sur- 
faces are hard to wet out, bronze 
may react with sulphur present, and 
some pigments might cause unde- 
sirable wear rates on tools. 


Available methods of application 


must be considered. Is dipping, 
swabbing, or spraying to be used, or 
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cvelike SPARKLER hydraulic oil FILTERS best 


for economical operation and long cycles” 





Sparkler Model 18-S-11 
hydraulic oil filter 
used on test stand at 
Th ea f Blackhawk Mfg. Co., 
he Sparkler hydraulic oil filter shown in the Milwaukee, Wis. 
accompanying photo is permanently installed on a 
hydraulic test stand where pumps and valves coming off 
the production lines are subjected to rigid inspection tests. 
The filter, a Sparkler Model 18-S-11, operates continuously 
during test cycles, and serves to remove metal particles, 
lint, and other impurities that are flushed from the pumps 
and valves by the hydraulic oil used here. Performance of the 
unit has been superior in every respect, particularly 
because of long cycle length and minimum operating expense. 
Used as a permanently installed unit, or as. portable 
equipment, a Sparkler filter needs little floor area because 
of its compact design. It can be cleaned easily in just a few 
minutes and a complete refill for the average Sparkler 
filter costs less than a dollar. Most important, a Sparkler 
filter gives you selective filtration — you pick the degree of 
filtration best suited to each application, then let the 
Sparkler filters do the job. All gums, varnishes, sludge, rust and 
grit are positively removed by mechanical, surface type 
filtration so that leakage and drainage oils can be reclaimed. 













For more complete information or engineering assistance, write Mr. Eric Anderson 


SPARKLER MANUFACTURING COMPANY, Mundelein, Illinois 


Sporkler International, Ltd. Sparkler Western Hemisphere Corp. 
Herengracht 568, Amsterdam, Holland Mundelein, IIl., U.S.A. 


Manufacturers of fine filtration equipment for more than a quarter of a century 












This new filter employs an adaptation of 
the Sparkler horizontal plate to provide 
exceptionally large area in standard size 
tank. It is a low-cost unit that is particularly 
well-suited to hydraulic oil filtration and to 
any large volume operation. 


Ask for new Model VR bulletin. 
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is the compound to be applied by 
rolls or pumped in streams? Are 
heating facilities available if 
needed? How long an interval will 
there be between compound appli- 
cation and actual working? An im- 
portant consideration is the subse- 
quent treatment of the work, along 
with the interval before further 
processing. We should anticipate 
further drawing, with or without 
annealing, welding operations, 
painting without compound re- 
moval, and assembly in which the 
part might be too oily or gummy 
to handle. The prime consideration 
is usually cleaning. Drawing com- 
pound men are continually amazed 
at the shops which are set up to do 
a variety of work, but which have 
been equipped with only one clean- 
ing method. Vapor degreasers will 
not successfully remove compounds 
high in soap or pigment content, 
although quite successful on mineral 
oils and greases. If you set up a 
shop to do more than a single spe- 
cialty, then by all means consider 
the probability that you may be 
coping with removal of diverse types 
of compounds. It may not be eco- 
nomical to confine the shop to draw- 
ing compounds which can be re- 
moved by one cleaning method 
only. 

Consideration must be made of 
mixing and application costs, extent 
of dilution of the compound, and 
another cost often disregarded, the 
considerable cost of cleaning. Can 
one product be diluted variously to 
do a wide variety of work, cutting 
storage and handling costs? Finally, 
after considering the facts of draw- 
ing efficiency, mixing and applica- 
tion costs, cleaning costs, uniformity, 
versatility, and employee acceptabil- 
ity, the decision on economy may 
take into account the price per 
pound. 


Maintenance of Oil-Film Roll Neck 
Bearings—By S. Carson, Morgan 
Construction Co. 


Submitted by J. P. Halwachs 
Secretary, Youngstown Section ASLE 


Good maintenance is preventive as 
well as corrective, and should be the 
responsibility of both the operating 
and mechanical departments. The 
results of good maintenance show 
up in weekly pay checks, profitable 
operations and improved morale. In 
its broader aspects, as applied to oil- 
film bearings, it is concerned with 
the proper mounting of the bearings 
in the mill-housings, the condition 
of the keeper-plates, clamps and 
latches; breaker blocks and rocker 
plates. Are these in good shape and 
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are they doing their job? Oil-film 
means oil; is it being introduced to 
the bearings at the specified tem- 
perature in the proper quantity and 
is the compound to be applied by 
rolls or pumped in streams? Are 
heating facilities available if 
needed? How long an interval will 
clean? This involves the circulating 
system, its pumps, filter, cooler and 
valves and the automatic controls of 
temperature, pressure and volume. 
All these points are part of preven- 
tive maintenance and will go a long 
way in reducing corrective mainte- 
nance. 

Intelligence, cleanliness and good 
facilities are the foundation of good 
maintenance. The care of the bear- 
ings should be delegated to men who 
appreciate good machinery and take 
pride in keeping it right. Don’t keep 
changing your bearing men; experi- 
ence is invaluable. A good location 
for the bearing shop, with adequate 
facilities, is of next importance. Bear- 
ings should never be disassembled or 
stored on the mill floor. A separate 
area, removed from operations is de- 
sirable. If space is available in the 
roll shop this would be an ideal lo- 
cation, but regardless of location, 
the bearing crew should work in a 
heated building and comfortable sur- 
roundings. The area should have 
ample storage space for all the spare 
working bearings and, since it is im- 
possible to maintain the bearings 
properly without sufficient spare 
parts, storage space should be pro- 
vided for these, too. Oil and water 
seals, packings and other items can 
be stored in lockers and shelves. 
Besides this there should be a good- 
sized area for the mounting of bear- 
ings on the roll necks, and another 
for the complete dismantling and 
assembling of the bearings. 

The ideal place to store a roll- 
neck bearing is on a roll neck. In 
the case of mills using large rolls 
there should be at least four Vee 
blocks, made of steel and lined with 
a suitable material that will not 
mark the roll bodies. Two newly 
ground rolls, fitted with their 
threaded half rings and having their 
neck keys on top, should occupy one 
pair of Vee blocks, while a pair of 
used rolls with their bearings would 
occupy the other pair of Vee blocks. 
As soon as possible, after taking a 
pair of rolls from the mill-housings, 
they should be turned in their bear- 
ings until the roll-neck keys are on 
top. This can be done with the 
chocks resting on the floor and by 
placing a steel pin in one of the 
holes in the periphery of the lock 
nut and pulling with the crane on 


a cable looped around this pin, thus 
causing the roll to rotate. The rolls 
can then be set in the Vee blocks. 
After the used rolls and the bearings 
have been allowed to cool the bear- 
ings should be transferred directly 
from the used rolls to the newly 
ground rolls without allowing the 
bearings to rest on the floor at all. 
Having the roll neck keys on top 
facilitates the entrance of the key 
in the sleeve keyway. 

Where many rolls are changed 
during the same mill shutdown, such 
as on rod and merchant bar mills, 
long benches should be furnished 


for the handling of from sixteen to 
twenty rolls. These benches should 
be made of steel plate having 2-inch 
angles welded around the perimeter 
to serve as troughs which can be 
drained to buckets under the bench- 
es. This arrangement simplifies 
housekeeping. Welded to the bench- 
es should be the desired number of 
Vee blocks, suitably lined and equal- 
ly spaced along the benches. 

When a bearing is being trans- 
ferred from one roll neck to another 
it is a good practice to examine the 
condition of the oil and water seals 
and the sleeve packing, and replace 
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any of these parts as might be neces- 
sary. At the same time an inspec- 
tion should be made of the drain 
picket of the chock. This normally 
contains nothing but lubricating oil 
but, if particles of foreign matter 
are found there, the bearing should 
be dismantled for a general inspec- 
tion. 

What should determine the sched- 
ule of inspection? This would be 
decided by experience and condi- 
tions. A good basis is three months 
with variations to suit conditions. in 
no case should consideration be 
given to dismantling the bearings 
every time they are removed from 
the volls. Once the period of inspec- 
tion has been determined the cycle 
can be arranged so that a given 
number of bearings are dismantled 
each week or month, according to 
the number of bearings being used 
in the plant. 

Each time the bearings are dis- 
mantled they must be thoroughly 
cleaned before being reassembled. 
To clean the chock properly it 
should be immersed in a water tank 
having steam and water inlets, a 
drain, and an overflow to the sewer. 
Using a fair amount of Oakite in 
the water the steam should be 
opened to boil the mill grease and 
scale off the chock. This can then 
be washed off through the overflow 
to the sewer before the chock is re- 
moved from the tank, and the final 
cleaning of the chock can be done 
with a solvent and high pressure air. 
Shallow pans should be turnished to 
contain solvents for the washing of 
all the other parts of the bearing. 


The use of granular absorbents on 
the floor for greases and oils is gen- 
eral but should be avoided in any 
area where bearings are being as- 
sembled. The high pressure air line, 
used for cleaning the bearings, inad- 
vertently pointed at the floor cov- 
ered with one of these absorbents 
would probably necessitate another 
cleaning of the bearing parts. The 
floor can be kept clean by spreading 
paper on it, and then having this 
thrown away after the bearings have 
been assembled. 

A lot of bearing trouble can be 
avoided by taking steps to correct 
faulty conditions before they go be- 
yond working limits. In times past 
it was a common practice to make 
the radii of the screwdown and 
breaker-block alike. Now it is ac- 
cepted that the radius of the con- 
cavity should be slightly greater than 
that of the convexity. The object 
of this design is to achieve a ball 
and socket condition that will per- 
mit the top bearing to follow the 





deflection of the roll-neck. After a 
period of service these parts can 
wear to the point where the contact 
between the two surfaces is so great 
that the traction of the one on the 
other can prevent the desired fol- 
lowing of the roll deflection. This 
will cause concentration of load at 
the end of the bearing. 

A rocker plate, making a theoret- 
ical line contact in the bottom of 
the mill-housing window, permits 
the bottom bearing to follow roll de- 
flection. Broken or badly flattened 
rocker plates will also oppose the 
desired following of roll deflection 
and cause concentration of load at 
the end of the bearing. 

Excessive thrust load in a mill can 
throw tremendous pressure on the 
thrust bearing and cause trouble, 
but this can be minimized with a 
little care. Mills are designed to 
operate with the axis of each roll 
parallel with its mate within reason- 
able tolerance. Operations cause 
wear of the mill-housing windows 
and the bearing chocks which, un- 
fortunately, is not uniform. The 
amount of this wear that can be 
telerated depends on the type of 
mill but, if it is allowed to progress 
beyond its limit, the attendant cross- 
ing of the rolls will set up a thrust 
in excess of the capacity of the 
thrust bearing. This situation is ag- 
gravated when a work roll is in- 
stalled with unequal diameter necks. 
Off-setting the work rolls from the 
vertical centerline of the back-up 
rolls will help so long as the dis- 
tances from the vertical centerlines 
of the rolls to the outsides of the 
chocks are within reasonable toler- 
ances. 

Electric welding around a mill 
can be a source of trouble if the 
welder’s arc is remote from his 
ground. Evidence of this can be 
found on the surfaces of roll necks 
and the bores of sleeves in the form 
of small pits. Wherever this pitting 
is found on machinery it should be 
smoothed over. This pitting will be 
found in other parts of the mill ma- 
chinery where there are minute 
clearances between two steel sur- 
faces. Welders should be given spe- 
cific instructions to place the ground 
as close to the arc as possible. 

Finally, what is the cost per ton 
for bearing maintenance and re- 
placement, and for lubrication? A 
careful record should be kept of the 
tonnages rolled on each bearing as 
well as the amount of lubricant 
used. The accounting system should 
show these figures at a glance, not 
only for the plant as a whole but 
for each individual mill. 
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UBRICATION IN THE NEWS 


MULTI-PURPOSE LUBRICANT: Excel- 
lent performance in both extremes 
of heat and cold, high resistance to 
water and anti-corrosiveness are 
major advantages claimed of a new 
multi-purpose industrial lubricant, 
Sotol, announced this week by 
Southwestern Petroleum Co. Sotol 
is said to retain its lubricative 
powers and not melt or run away 
even at a temperature of 1000 F. 
or more and to remain effective 
even to zero temperature. Creation 
of Sotol was made possible by use of 
a synthetically-formed base, largely 
a type of earth. Combined with 
the synthetic base are oil of the 
highest quality and other organic 
compounds. The lubricant has a 
clean, transparent amber color and 
is especially valuable to lubricate 
parts which are frequently sub- 
merged in water, exposed to rain- 
fall or subjected to moisture con- 
densation. Exhaustive field _ tests 
have been given in_ heavy-duty 
equipment used in many industrial 
operations—earth excavating, trans- 
portation, municipal engineering, 
logging, mining, oil drilling and 
producing, large-scale farming and 
ranching. 
Southwestern Petroleum Co. 
Fort Worth, Texas 





LUBRICANT SPRAYER: For pre-lubri- 
cation of frictional parts in engine 
assembly and parts replacement, AP 
Parts Corp., manufacturers of Mir- 
acle Power and dgf-123, colloidal 
synthetic graphite lubricants, have 
packaged the products in “Pres-a- 
Lubers.” The dgf-123 sprayer was 
designed for speedy, sure work as a 
final operation before placing a 
mechanical part where it belongs 
(or before storage). Dgf-123 is a 
colloidal synthetic graphite suspend- 


ed in fluron. The fluron evaporates 
immediately after spraying and 
leaves a protective graphoid coat- 
ing on the metal. After use, the top 
of the can is replaced over the 
nozzle to avoid accidental spray- 
ing. The Miracle Power Sprayer 
assures “wet” lubrication and can 
be safely used for domestic pur- 
poses as well as in the shops. The 
handy sprayer is used for lubricat- 
ing all external moving parts of 
engines and machines (also recom- 
mended for internal parts alone or 
with dgf-123). It was designed for 
speed and ease of applying, allow- 
ing for plenty of clearance, so that 
hard-to-get places are reached with 
ease. Crown Can Co. produced the 
“Pres-a-Lubers.” For further infor- 
mation write 


AP Parts Corp. 
Toledo {, Ohio 


FILTER CATALOGUE: “Standard Filter 
Models PL-200” is the title of a new 
4-page booklet containing data of 
use in enabling an engineer or plant 
executive to select the proper filter 
for a given industrial filtration prob- 
lem. Thumbnail descriptions of 
standard model of Fulflo Filters for 
microscopic clarification of industrial 
liquids and gases, detailed descrip- 
tion of Honeycomb Filter Tubes, 
essential data on single- and multi- 
tube filters of capacities from 6 to 
60,000 gph, steel, brass, rubber lined 
steel and stainless steel models, and 
special applications are included. 
Copies of this booklet are available 
to readers on request. 


Commercial Filters Corp. 
18 W. 3rd St., Boston, Mass. 


MOLYBDENUM LUBRICATION: Ab- 
stracts, Bibliography and Case His- 
tories of Liquimoly (Molybdenum 
Disulfide) Lubrication is the title 
of a new Technical Bulletin now 
being offered by The Lockrey Co., 
stated to be the originators of the 
principle of liquefied molybdenum 
lubrication. The new _ Technical 
Bulletin No. 21-G contains a listing 
of the current reference-literature, 
with the important articles ab- 
stracted, a list of pertinent patents, 
and a summary of two years of case 
histories of field applications of Li- 
qui-Moli lubricants. Forty-two ref- 
erances in all are quoted or listed, 
including the various investigations 
of the National Advisory Committee 
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for Aeronautics on extreme high- 
pressure, high-temperature and 
high-speed applications, static fric- 
tion tests, oxidation and fretting 
corrosion, the Bureau of Standards 
tests, and results obtained in the 
field with Liqui-Moly in such appli- 
cations as stainless steel drawing, 
rolling, machining and assembly, 
ceramic plant uses, aircraft, and hot 
forging are described. Copies of 
this bulletin are available to readers 
on request. 


The Lockrey Co. 
Southampton, N. Y. 





OIL REFINER: Patented as an oil re- 
finer, the Oilpure Refiner is de- 
scribed as “the last word in motor 
protection.” It is more than an oil 
filter, say its makers; it actually re- 
fines the oil. And, because the oil 
is constantly being refined, oil can 
be used indefinitely. 

Designed for all types of gas, 
diesel and butane motors and auto- 
motive, marine and stationary en- 
gines, its makers furnish a guaran- 
tee that it will (1) neutralize de- 
structive crankcase acids that form 
from oxidation of mineral lubricat- 
ing oil and from combustion of fuel 
containing sulphur; (2) remove 
dirt, metallic particles, abrasives, 
and other foreign substances in en- 
gine lubricating oil which cause 
wear on cylinder walls, rings and 
bearings; (3) prevent excessive di- 
lution; and (4) vaporize water con- 
densation, the cause of metal corro- 
sion and sludge. 

The Oilpure Refiner is a lifetime 
unit encased in a reinforced die-cast 
housing made of four virgin metals. 
It may be transferred from one en- 
gine to a similar one. It is made 
in capacities of 3 quarts to 16 gal- 
lons, and up to 75 gallons for in- 
dustrial applications. For further 
information write 


Oilpure Refiner Sales Co. 
507 Fifth Ave., New York, N. Y. 
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Chemical and Engineering News, 
Vol 30, No. 10, March 10, 1952 


THE PETROLEUM ee ere coos 
OF CHEMICALS. No. A_ SERIES: 
CHEMICALS USED IN LUBRICATING 
OILS AND GREASES 


Kuhn, W. E.—pp. 979-983 


Use of additives enhance characteris- 
tics of lubricants, has boosted demand 
for chemicals over $100 million per year 
and the trend is still on the increase. 
Chemicals are also used in processing 
lubricants. The major solvent refining 
and solvent dewaxing process for lubri- 
cating oils are listed. Table 1 gives U. S. 
refiners producing lubricating oil. Lubri- 
cating oils are very amenable to further 
improvement by the use of additives. 
Different types of additives are discussed 
together with compounds that may be 
used. Silicone polymers may be used as 
anti-foaming agents. Table 4 gives sum- 
mary in tons of chemicals required per 
month for lubricants. 








Chemical Engineering, Vol. 59, No. 3, 
March, 1952 

STRONTIUM HYDRATE 

Anon.—pp. 198, 200 


Strontium hydrate is now being made 
in pilot plant quantities by Westvaco 
Chemical Division. This compound is 
used in the manufacture of strontium 
greases which have many useful proper- 
ties. They can be heated and cooled 
continuously in servide without any sub- 
stantial change in consistency. They also 
resist the disintegrating effects of water 
at ordinary or elevated temperatures and 
the leaching action of hydrocarbons. 
They offer: superior protective action 
against moisture or salt spray corrosion; 
resistance to oxidation or breakdown 
upon exposure to elevated temperatures; 
good stability of grease structure when 
subjected to mechanical working. 





Chemistry, Vol. 25, No. 6, 

February, 1952 

AMERICAN INVENTORS’ PATENTS IN 1951 
Anon.—p. 47 


The U. S. Patent Office found 1951 a 
busy year, issuing 44,356 patents or 1,284 
more than during 1950. The weekly 
average output was 853, while for 1950 
it was 828. The actual number issued 
each week hovered close to the weekly 
average for the year. Patents for new 
chemical compounds and improved proc- 
esses for making old chemicals stand high 
in number, again indicating America’s 
leadership in the chemical field. Notable 
among these chemicals are pharmaceuti- 
cals, dyestuffs, insecticides, fertilizers, 
fungicides, explosives, detergents, fuels, 
synthetic fibers, weed-killers, water soft- 
eners. Substitute metals may come into 
wider usage. In a recent government 
publication available from the U. S. 
Government Printing Office for one dol- 
lar is a list of 2,339 patents owned by 
the government which American _busi- 
nessmen can use without charge. Its 
title is Government-Owned Inventions 
for Free Use. 
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Chemie & Industrie, Vol. 67, No. 2, 
February, 1952 

USE OF NAPHTENATES OF HIGHER 
ALKYLS IN PLACE OF LUBRICATING OIL 
FOR DELICATE APPARATUS 

Kuwata, T., Noguchi, S., and = —p. 261 
(Bull. chem. Soc. Japan, Vol. 24, ; 

July, pp. 157-160, 1951) 

The alkyl esters of higher fatty alcohols 
and naphthenic acids constitute lubri- 
cants of the first order for very delicate 
machines. Properties are given. 








Fuel Abstracts, Vol. 10, No. 6, 

December, 1951 

METAL DRAWING LUBRICANTS FOR 

WIRE, TUBING AND SHEET STEEL 

Smigel, W. A., Verner, H. G.—p. 68 

(Iron Steel ae. -» Vol. 28, pp. 97-102, 1951) 
Sodium and metallic soaps are con- 

sidered as well as straight soap lubri- 

cants, emulsion-type lubricants, petroleum 

oil lubricants, wire drawing grease lubri- 

cants, and lime substitutes. 


Vol. 11, No. 1, January, 1952 


OPERATION OF BUSHINGS IN 
CARBONIZED OIL 


Wilson, W. R., and Wetherill, L.—p. 69 

(Pap. 51-258 to Amer. Inst. Elect. Engrs., 

June, 1951) 

GRAPHITE AS LUBRICANT 

Clauch, E. S.—p. 24 

(Iron Steel ha, -» Vol. 28, pp. 58-60, Aug., 1951) 


Tord OF DETERIORATION OF 
LUBR ~ gg ed 
Priston, 
ogg on Wal 20, p. 993, Oct. 15, 1951) 
geese of a lubricant can take 
place either by chemical change in the 
lubricant itself or by contamination with 
adventitious material and products of 
combustion, both processes being gov- 
erned by mechanical conditions. 


Vol. 11, No. 2, February, 1952 
COLLIERY LUBRICATION 

Vacuum Oil Co., Ltd.—pp. 11-12 
(London: ‘the Company, 130 pp., 1951) 

Part I deals with fundamental prin- 
ciples of lubrication and oil viscosity 
(resistance to change of shape). Bearing, 
gear, and cylinder lubrication is covered. 
Part II deals with the lubrication of 
surface machinery at collieries, including 
power generating plants, steam and elec- 
tric winders, braking systems, ropes, etc., 
and the various classes of underground 
machinery, i.e., locomotives, haulage 
systems, conveyors, coal cutters, hydraulic 
props, etc. In Part III, the handling and 
storage of lubricants and the recovery 
and treatment of used oils are covered, 
and a chart at the end gives a list of 
oils and greases for various purposes. A 
series of diagrams and photographs of 
modern underground plant with their 
lubricating systems is also given. 


EXTREME peep RE LUBRICANTS 


Lewis, J. H.— 
(Iron Steel ad ol. 28, pp. om Sept., 1951) 
SOLID PHASE srructURE 

LUBRICATING G 
Mardles, E. W., a Paddington, I. E.—p. 94 
(Pap. to Faraday gg July, 1951) 
LABORATORY SCREENING OF 
ag (egg a 

ipp, Zeil ers —p. 94 
(Iron See oo Vol. 28. Pat -113, Sept., 1951) 
STRUCTURE OF / ALUMINUM GREASES 
Dean, W. K.—p. 


{ee t. ame, Vol. 15, pp. 12-21, Sept., 1951) 


be gg A. —- hg 
279-282, Nov., 1951) 


(Min 
OXIDATION © OF MINERAL O1 OILS 
Hagethorn, N 

(Electrotechniek, 4 oe pp. 471-475, Dec. 6, 1951) 


A method of assessing the resistance of 
mineral oils to oxidation is described, in 
which the quantity of oxygen absorbed, 
electrical losses, viscosity, and change of 
color during oxidation are described. 
Full details are given of the apparatus 
used. 








Industry and Power, Vol. 62, No. 3, 
March, 1952 


SPICER FINDS ANSWER TO LUBRICATING 
LARGE EXPENSIVE MACHINES 


Lohbauer, R. C.—pp. 79-81 

After several extensive studies made 
to determine the cause of excessive down 
time on machine tools, Spicer Mfg. Corp. 
decided that 75 per cent was the result 
of improper and inadequate lubrication. 
Lubrication procedures were standard- 
ized, as described " the article. Savings 
were as follows: $1280 annually in 
direct labor. 2. $500 annually in re- 
placement parts and, 3. $4667.52 by 
eliminating full time maintenance man. 








Institute Spokesman, Vol. 15, No. 11, 
February, 1952 


MILITARY LUBRICANTS—THEIR CONSOLI- 
DATION AND REQUIREMENTS 


Kelley, C. W.—pp. 20-21, 23, 25-26 

The necessity of greater correlation 
between service-performance and labora- 
tory performance tests, together with 
refinements of laboratory methods for 
greater reproducibility is stressed. Sources 
of military petroleum specifications are 
listed. An example of consolidation of 
specifications is the case of corrosion pre- 
ventives where fourteen specifications 
have been combined into three specifica- 
tions, having seven grades. The Army 
believes it will be possible to develop a 
single all-purpose, all-temperature auto- 
motive and artillery grease which would 
be the principle item of field supply. 
Fluorinated oils, bentone, synthetic lubri- 
cants, and gear oils are also considered. 








Journal of the Institute of Petroleum, 

Vol. 38, No. 338, February, 1952 

BEARINGS, LUBRICANTS, AND LUBRI- 
CATION. A DIGEST OF 1950 LITERATUR 

Anon.—p. 109A 

(Mech. Engrg., Vol. 73, No. 11, pp. 892-6, 

Nov., 1051) .... 


Seventy-two papers are cited. 








Lubrication, Vol. 37, No. 12, 
December, 1951 
GREASE LUBRICATION AT HIGH SPEEDS 


Anon.—pp. 141-148 


The foregoing apparatus as designed 
for evaluating greases on anti-friction 
bearings, and the test procedures used 
have produced some very interesting data 
on grease lubrication at speeds up to 
35,000 r.p.m. By use of this test appar- 
atus and procedures it would seem to be 
possible to predict with a reasonable de- 
gree of accuracy, the expected perform- 
ance of a grease in service installations. 
The knowledge that greases can be made 
to supply satisfactory lubrication at high 
rotative speeds opens a broader field for 
this type of lubrication. Further study of 
grease lubrication of anti-friction bearing 
under even more severe test conditions 
should produce additional interesting 
data. It will be very desirable to have 
such data to prove or disprove the suit- 
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ability of grease lubrication for bearings 
running as high as 100,000 r.p.m. at 
high ambient temperatures. 


February, 1952 
Vol. 38, No. 2, 


LUBRICATION OF RAILROAD MOTIVE 
POWER 


Anon.—pp. 13-24 


Steam came first. Then the Diesel 
electric locomotive. Steam _ cylinders, 
valves, and valve seats require lubrica- 
tion in the steam locomotive. This is 
internal lubrication; it is maintained 
automatically by mechanical force feed 
lubrication actuated by the valve gear, or 
automatically from a hydrostatic lubrica- 
tor located in the cab. Valve oils, com- 
pounding, application are considered. 
Diesel motive power growth (railroad) 
posed problems such as:—1) Ring stick- 
ing and breakage. 2) Valve sticking and 
blowing. 3) Wear. 4) Metal corrosion, 
particularly silver. 5) General engine 
cleanliness. 6) Rusting. 7) Viscosity 
build-up. Diesel oil must possess:—1 ) 
Oxidation stability to reduce deposit for- 
mation and withstand viscosity build up. 
2) Adequate film strength to reduce wear 
of moving parts to a minimum. 3) Cor- 
rosion resistance. 4) Dispersion and de- 
tergency. 5) Certain degree of rustproof- 
ing. Selection of base stock from best 
available crude sources, refining to re- 
move undesirable properties, incorpora- 
tion of additives to enhance desirable 
—— has produced improved 
oils. 


Journal of Commerce, New York, 
Vol. 231, No. 17,608, March 24, 1952 


RESEARCH ENHANCING SERVICE, 
PROPERTIES OF LUBRICATING OILS 
Kuhn, W. E.—pp. 15, 22 


Current annual expenditures of the 
petroleum industry on research devoted 
specifically to the development of lubri- 
cating oil and greases amount to almost 
$1.00 for each motor vehicle registered in 
the U. S. Petroleum companies furnish a 
sizeable portion of the raw materials re- 
quired for lubrication additives including: 
petroleum sulfonates, petroleum naphth- 
enates, olefins, certain aromatics, wax and 
alkylating stock. Lubricating oil additives 
can arbitrarily be divided into two 
groups: a) Those which are useful for 
their properties as associated with the 
phenomenon of oil oxidation such as 
anti-oxidants, anti-corrosives and deter- 
gents and/or dispersion agents. b) Those 
which are added to an oil to improve 
some physical property such as viscosity 
index, pour point, film strength, rust pro- 
tection and foaming characteristics. 





Mechanical Engineering, Vol. 74, No. 2, 
February, 1952 


EXPERIENCES WITH SYNTHETIC 
LUBRICANTS 


Brophy, J. E.; Zisman, A.; Kipp, E. M.; 
‘arsons, L:; Stutson; “iwontt, C.'H.; and 
Langer, Ee “W.—pp. 162-164 

The antiwear action of the LB and 
50-HB fluids is due basically to the 
difference in chemical structure between 
polyglycols and hydrocarbons and is 
exhibited only when operating conditions 
are such as to permit suitable chemical 
reactions with the metallic surfaces. Poly- 
glycols have remained substantially un- 
changed after long-time service in exactly 
the same system where petroleum oils 
exhibited sludge formation and other 
deterioration in a comparatively short 
time. Nevertheless, it is recognized that 





MODEL A2 
SANDER 


They write us: 


“For a number of years we have used 
Lusrip.atE lubricants in several types 
of our portable tools with considerable 
success. From experience we have 
found that LuBRIPLATE reduces drag 
to a minimum—permits of easy start- 
ing and quiet operation. We also as- 
certained that LUBRIPLATE protects 





our machine parts against progressive 
| wear. LUBRIPLATE is initially —- 
|to our tools at the factory and for 
‘future lubrication by users we secure 
‘the lubricant sere into two sizes of 
nozzle type tubes for distribution 
|through our dealers.” 

| 
This progressive manufacturer con- 
siders effective lubrication so im- 
portant to good tool operation, 
they have arranged to have a 
LusripxateE Lubricant packed in 
tubes under their label. These tubes 
are distributed through dealers 
selling Porter-Cable Electric Tools. 
LusRIPLATE is conveniently available for 
| lubrication of tools in use. Result: maxi- 
|mum tool performance with minimum 
maintenance. 
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LUBRIPLATE 


There is a LuBRIPLATE Product best for your 
every lubrication requirement. Let us send 
you case histories of savings that others in 
your industry are making through the use 
of Lusripcate Lubricants. Also packed in 
handy tubes for use in portable tools, guns, 
fishing reels, lawn mowers and household 
appliances. 


LUBRIPLATE DIVISION 
Fiske Brothers Refining Company 
Newark 5, N. J. Toledo 5, Ohio 


Dealers Everywhere .. 
Consult Your demeossonas Telephone Book 





The Modern 
Lubricant 
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ALUMINUM CO. OF AMERICA 
New Kensington, Pennsylvania 
Dr. E. M. Kipp 


BENDIX PRODUCTS DIVISION 
BENDIX AVIATION CORP. 
uth Bend 20, Indiana 

Mr. D. M. Cleaveland 


BOWSER, INC. 
Fort Wayne 2, Indiana 
No representative appointed 


THE CINCINNATI MILLING MACH. Co. 
CIMCOOL DIVISION 
Cincinnati 9, Ohio 
Dr. M. E. Merchant 


CROWN CORK & SEAL CO., INC. 
Eastman Ave. & Kresson St. 
Baltimore 3, Maryland 

Mr. William C. Kesler 


DOW CHEMICAL CO. 
Midland, Michigan 
Mr. EB. F. Graves 


E. I. du PONT de NEMOURS & CO., INC. 
1007 Market Street 
Wilmington, Delaware 
Mr. James H. Fuller 


ESSO STANDARD OIL COMPANY 
15 West 5lst Street 
New York 19, New York 
Mr. C. C. Goehring 


FARVAL CORP. 
3249 E. 80th Street 
Cleveland 4, Ohio 
Mr. Gustav T. Collatz 


GITS BROTHERS MANUFACTURING CO. 


1846 S. Kilbourn Avenue 
Chicago 23, Illinois 
Mr. R. J. Gits 


HODSON CORP. 
5301-11 West 66th Street 
meee * - Illinois 
. W. H. Hodson 


E. F. HOUGHTON AND COMPANY 
303 West Lehigh Avenue 
Philadelphia 33, Pennsylvania 

Mr. C. R. Schmitt 


INLAND STEEL CO. 
8 South Dearborn Street 
Chicago 3, Illinois 
Mr. D. N. Evans 


LINCOLN ENGINEERING CO. 
5701 Natural Bridge Avenue 
St. Louis . Missouri 
Mr. A. P. Fox 


LUBRIZOL CORP. 
Box 3057 Euclid Station 
Cleveland 17, Ohio 
Mr. Arthur O. Willey 


NATIONAL CASH — co. 
Dayton _ . 
Mr. oP. McKibben 


REPUBLIC STEEL CORPORATION 
Republic Building 
Cleveland, Ohio 
Mr. Charles T. Lewis 


SHELL OIL CO., INC. 
50 W. 50t 


‘ h St. 
New York 20, New York 
Mr. B. G. Symon 


SINCLAIR REFINING COMPANY 
600 Fifth Avenue 
New York 20, New York 
Mr. C. M. Larson 


SOCONY-VACUUM OIL Co., INC. 
26 Broadway 
New York 4, New York 
Mr. P. W. Judah 


STANDARD OIL CO. OF CALIFORNIA 
Standard Oil Building 
San Francisco 20, California 
Mr. E. Connelly 


STANDARD OIL OF INDIANA 
910 South Michigan Avenue 
Chicago 80, Illinois 

Mr. G. T. Dougherty 


STEWART-WARNER CORP. 
1826 Diversey Parkway 
Chicago 14, Illinois 
Mr. EB. Ralph Harris 


SUN OIL CO. 
1608 Walnut Street 
Philadelphia 3, Pennsylvania 
Dr. E. S. Ross 


sieient ig ter OIL CORPORATION 
C. A. Building, West 
New York aw New York 
Mr. R.'E. Roehrenbeck 


TEXAS COMPANY 
135 East 42nd Street 
New York 17, New York 
Mr. Fred E. Rosenstiehl 


TIMKEN ROLLER BEARING ee 
1835 Dueber Avenue, 


Canton 6, 7" 
Mr. H. T. Peeples 


TRABON ENGINEERING CORP. 
1814 East 40th Street 
Cleveland 3, Ohio 

Mr. Wilbur Deutsch 


UNITED STATES STEEL COMPANY 
525 William Penn Place 
Pittsburgh 30, Pa. 

No representative appointed 


WESTINGHOUSE ELECTRIC CORP. 
Research Laboratory 
East Pittsburgh, Pennsylvania 
Dr. H. E. Mahncke 
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once pyrolysis and oxidation starts above 
approximately 550 F, the polyglycols can 
decompose rather rapidly. Viscosities of 
the polyglycols under consideration are 
practically independent of the rate of 
shear. Corrosion is the most frequent and 
serious trouble encountered with polyalky- 
lene glycols and additives are often 
recommended. Additional discussions of 
the paper “Some Industrial Experiences 
With Synthetic Lubricants” by Sweatt 
and Langer, which appeared in the June 
issue of “Mechanical Engineering,” is 
given. 








Revue de L'Institut Francais du Petrole 
et Annales des Combustibles Liquides, 
Vol. 7, No. 1, January, 1952 
LUBRICATION OF BALL BEARINGS 

Brand, J.—pp. D-13, D-14 

(Commission Technique de la Lubrication des 
Charbonnages de France, Sept. 

After having taken up the ‘tule of lubri- 
cation in ball bearings the author points 
out three methods of lubrication, greasing, 
oiling, atomizing oil. 








SAE Journal, Vol. 60, No. 4, April, 1952 
AIR CLEANER-OIL FILTER PROTECTION 
CRITICAL FACTOR IN ENGINE WEAR 


James, W. S., Brown, B. G., and Clark, B. E. 
—pp. 18-26 

This is somewhat in the way of a 
progress report on engine wear and how 
to reduce it by using air cleaners and 
oil filters. These two pieces of equip- 
ment are very important and adequacy 
of both gives an important increase of 
engine life to insure properly controlled 
wear of bores, rings and bearings. The 
systems of oil circulation in an engine 
should receive more study. Abrasive dirt 
is very harmful. Paved highway tests 
were made to establish basis for judging 
the amount of wear. Table one shows 
oil contamination. Results of the study 
are given in a series of graphs. 


Oil and Gas Journal, Vol. 50, No. 47, 
March 31, 1952 


LUBE OIL KEPT UNDER PRESSURE 
BY DRILLING EXPLORATION CO. 


Anon.—pp. 106-107 

A set of closed vessels have been 
adapted by Drilling Exploration Co. for 
lubricating oil in such a manner that 
contents are under pressure as long as 
any oil remains in the containers. This 
conversion prevents spills and use of 
measuring cans and buckets, and de- 
livers the lube oil through oil-proof hose 
and pipe lines directly to the engines, 
where makeup can be done by opening 
a gate valve. 














Oil Daily, Vol. 1, No. 111, 
March 11, 1952 
1951 1 gett DEMAND SETS 
ALL-TIME HIG 
Anon.—p. 6 

Total demand for-lubricants advanced 
12.5% in 1951 to set a new all-time 
record high. Official figures just released 
by the Bureau of Mines disclose that 
demand soared to 59,721,000 barrels last 
year, compared with 53,105,000 in 1950. 


Oil Engine and Gas Turbine, Vol. 19, No. 
221 








November, 1951 
LUBRICATION COSTS 
McArd, G. W.—pp. 274-276 

Good operational practice with trans- 
port engines, as with stationary ones, can 
effect valuable economies. Oil purifica- 
tion is a key to success. The question is 
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often raised as to whether oil which has 
been thus reconditioned is really suitable 
for engine lubrication. The original lubri- 
cating properties of a good oil in no way 
suffer by use and re-use after thorough 
purification has been properly carried 
out. Methods of oil purification by means 
of filtration and centrifuging are ex- 
plained. 








Petroleum Times, Vol. 55, No. 1419, 
December 28, 1951 


SYMPOSIUM ON GEAR LUBRICATION 
Anon.—p, 1171 

The Institute of Petroleum is to hold a 
symposium on the Lubrication of Gears 
and the Testing of Gear Lubricants at 
London, on Wednesday, February 13. 
The papers and authors are listed. 


PROGRESS IN THE SCIENCE AND ART OF 
LUBRICATION 


Paterson, E. V.—pp. 1185-1187 


Topics discussed include molybdenum 
disulphide, glycerine as a lubricant, alu- 
minum pistons and chromium plating, 
grease testing machines, silicones as lubri- 
cants, and tailor-made lubricants. (9 ref- 
erences. ) 


Vol. 56, No. 1421, 
January 25, 1952 


oe CHEMISTRY OF LUBRICATING 


Kelly, C. I., pp. 53-54 


The book by A. Bondi with the above 
title (Reinhold, 1951) is reviewed. Over 
700 selected researches into lubricants— 
some of them unpublished—are presented 
systematically in eight chapters with these 


titles: I. Pressure-Volume-Temperature 
Properties; II. Rheology; III. Surface 
Phenomena; IV. Optical and Electrical 
Properties; V. The Hydrocarbon Type 
Analysis of Lubricating Oils; VI. Phase 
Equilibria; VII. Reaction Kinetics; and 
VIII. Synthetic Lubricants. 








Plant, Vol. 5, No. 3, 
March, 1952 


DEVICE APPLIES WIRE ROPE LUBRICANT 
UNDER PRESSURE 


Anon.—p. 62 

An air spray type lubricator, claimed 
to be highly efficient for applying light 
bodied oils, is described. Manufactured 
by J. A. Roebling’s Sons Co. 


Vol. 5, No. 4, April, 1952 


RECONDITIONING OF LUBE OIL CAN 
BE A PROFITABLE MAINTENANCE 
UNDERTAKING 


Cleaveland, D. M.—pp. 54-55 

Five common causes of lubricating oil 
contamination in industrial installations 
are as follows: heat, oxygen, dirt, mois- 
ture, and metallic oxides. In internal 
combustion engines, fuel dilution may 
also impair oil effectiveness. Settling, 
centrifuging, filtration, adsorption, and 
vaporization are main methods of re- 
conditioning or reclaiming used _lubri- 
cating oils. Each is briefly considered. 





Plant Engineering, Vol. 5, No. 12, 
December, 1951 

RUST PREVENTIVE LAYOUT AT LINK- 
BELT’S DODGE PLANT 

Anon.—pp. 88-89 


To protect bearings from staining and 
rusting, Link-Belt has engineered a mod- 


ern preventive system at its Indianapolis 
plant. Careful selection of rush preven- 
tives and method of application at each 
stage of manufacture have resulted in 
long-life protection. 


Vol. 6, No. I, 

January, 1952 

ADDITIVE PLANT LUBRICANTS — HOW 
THEY HELP WITH LUBE PROBLEMS: 
III—ANTI-FOAM ADDITIVE, RAPHITE, 
DETERGENT OILS, EXTREME PRESSURE 
LUBRICANTS, TURBINE OILS 


Young, T. R.—pp. 69-71, 128 


The first part of this three-part series 
on additives covered viscosity index im- 
provers and oxidation inhibitors. Part II 
discussed pour depressants, corrosion in- 
hibitors, oilness agents and_ tackiness 
agents. The present article covers gra- 
phite, antifoam additives, detergent oils, 
extreme pressure lubricants and turbine 
oils, noting places where each is most 
effectively used. 








Materials & Methods, Vol. 35, No. I, 
January, 1952 

FLUIDS FOR HYDRAULIC SYSTEMS—THE 
BASIC TYPES AND WHERE TO USE THEM 
Rose, K.—pp. 100-102 


The exacting requirements of hydrau- 
lically actuated power and control me- 
chanisms narrow the choice of fluid to a 
relatively small group of materials. Selec- 
tion factors include low volatility, ideal 
viscosity (low or high, at whatever tem- 
perature is best), good service life, weight 
as low as consistent with requirements, 
nonflammability. Types of hydraulic fluids 
are water-base, oil-base, halogenated or- 
ganic liquids, liquid esters. 








2041 Revely Ave. 


PAUL J. DOYLE 

RESEARCH CONSULTANT 
offers Experienced Consulting Service on 

INDUSTRIAL WASTE CONTROL 

specializing on River and Stream Pollution 
Problems— Oils— Acids— Alkalis—‘Pickel 
Liquor Disposal’—Plant Survey—Waste 
Product Analysis—Cost Estimation — Re- 
covery Plants designed to comply with new 
state laws—Savings on recovered products To 


INDUSTRIAL WASTE CONTROL 


Lakewood 7, Ohio 
Phone AC 1-1957 


ON 100-INCH 


BORING MILL 


From *281 
+ 75 


Per Year 














ASLE 


Electra Odlenrs 


Cut Lubricating Cost iy 
ae 





"THREE MULTI-POINT automatic oilers saved $206 in one year 
for a large manufacturer by replacing 30 manually operated cups 


formerly used on the machine. Easily adjustable oil flow to all points 
cut machine’s oil need 50%, and eliminated over and under lubri- 
cation, spillage, burned-out bearings. Oiler maintenance was cut 
from 30 fillings per day to 3 every third day. Solenoids connected 
across line of drive motor control oilers, eliminating 60 start-stop 
operations. Oilers can be filled while mill is running. 


We'll solve YOUR lubrication problem, too! 
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Lubricants and Additives for Lubricating 
Oils and Greases—Patent +2,587,642—John 
M. Musselman and Herman P. Lankelma, 
assignors to The Standard Oil Company. 


Mineral lubricating oils and_ greases 
which contain an amount to inhibit their 
deterioration in use of the reaction product 
of an unsubstituted fatty acid containing 
from about 12 to about 18 carbon atoms 
and having an iodine value of not over 
70, reacted with about 20% to about 35% 
of a phosphorus sulfide selected from the 
—. consisting of PoSs and P4Sz3 at about 
00 F. for about one hour, said reaction 
product containing a sulfur-to-phosphorus 
ratio higher than that of a thiophosphate 
and being suitable to inhibit the deteriora- 
tion of lubricating oils and greases in use. 


Lubricating Compositions—Patent #2,588,- 
273—Arnold J. Morway and Paul V. Smith, 
Jr., assignors to Standard Oil Development Co. 


A lubricating composition consisting es- 
sentially of a lubricating oil containing at 
least 25% by weight based on the total 
composition of a_ sulfur-containing ester 
of a dibasic acid having the general 
formula: : 2 

( 


| II 
R—Z—C— Y—C—Z—_R 


wherein Y is a radical selected from the 
group consisting of divalent aliphatic hy- 
drocarbon radicals containing from 2 to 8 
carbon atoms and divalent aliphatic hy- 
drocarbon radicals containing from 2 to 8 
carbon atoms and having a thioether link- 
age therein, R is an aliphatic hydrocarbon 
radical containing from 8 to carbon 
atoms, the sum of R + R being from 14 
to 40, Z is a material of the class consist- 
ing of oxygen and sulfur, when Z is sul- 
fur, Y being a divalent aliphatic hydro- 
carbon radical containing from 2 to 8 
carbon atoms per molecule, thickened to a 
grease consistency with the lithium soap 
of a substantially saturated fatty acid. 


Lubricating Composition—Patent +2,588,- 
279—Rosemary O’Halloran, assignor to 
Standard Oil Development Co. 


A blended grease composition which 
consists essentially of a mixture of two 
component greases, one component being 
from 95% to 50% by weight based on the 
weight of the total composition of a grease 
formed from a mixture of the sodium and 
barium soaps of a high molecular weight 
substantially saturated fatty acid, the mol 
ratio of the sodium soap to the barium 
soap being from 1 to 1 to 25 to 1, and the 
other component being from 5% to 50% 
by weight based on the weight of the 
total composition of a grease formed from 
a mixture of the sodium soap of a high 
molecular weight substantially saturated 
fatty acid and the sodium salt of a low 
molecular weight organic carboxylic acid, 
the mol ratio of the soap and salt being 
from 1 to 1 to 4 to 1 


Lubricating Grease—Patent #2,588,280— 
Rosemary O'Halloran and John J. Kolfen- 
bach, assignors to Standard Oil Develop- 
ment Co. 


A lubricating grease composition which 
consists essentially of a lubricating oil 
thickened to a grease consistency with 
from 10 to 20% of a mixture of the 
sodium and barium salts of a mixture of 
substantially saturated aliphatic acids, said 
mixture of acids containing from 10 to 
90% by weight of an acid in the Cig to 
Coo range and from 10 to 30% by weight 
of an acid having 4 less carbon atoms than 
the acid present in the predominant 
amount. 


Manufacture of Block Grease — Patent 
#2,588,326—Albert B. Ogden, Richard A. 
Butcosk, and Raymond C. Williams, assign- 
ore to Socony-Vacuum Oil Co., Inc. 


In a _ process for cooking a mineral 
lubricating oil fraction with materials se- 
lected from the group consisting of (1) 
fatty acid soaps and (2) fatty acids to- 
gether with saponifying compounds to 
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manufacture a block grease containing, as 


the predominating constituents thereof, 
mineral lubricating oil and a fatty acid 
soap, the improvement which comprises 
including in the cooking batch a small 
amount, less than about 1% by weight, of 
an ester of a dibasic carboxylic acid with 
an aliphatic alcohol. 


Mineral Oil Compositions—Patent #2,588,- 
412—Albert G. Rocchini, assignor to Gulf 
Research & Development Co. 


An improved mineral oil composition 
comprising a major amount of a mineral 
oil and dissolved in said oil a minor 
amount of a water-insoluble reaction prod- 
uct obtained by a process comprising 
maintaining a mixture of about equi-mole- 
cular quantities of mixed alkenyl-sub- 
stituted succinic acid anhydrides in which 
the alkenyl substituents contain an average 
of about 10 to 12 carbon atoms and an 
amine selected from the group consisting 
of trimethylamine, triethylamine, triamyl- 
amine, triethanolamine, tribenzylamine, 
tristearyltriethanolamine, triethanolamine- 
ethylphosphatidic acid and pyridine, at an 
elevated reaction temperature of about 250 
F. for about 5 minutes, the amount of said 
reaction product sufficient to impart corro- 
sion-inhibiting properties to said composi- 
tion. 





Printed copies of patents are 
available from the Patent Office at 
twenty-five cents each. Address the 
Commissioner of Patents, Washing- 
ton, D.C., for copies and for gen- 
eral information concerning patents. 

From Official Gazette—Vol. 655, 
No. 2; Vol. 656, Nos. 1, 2, 3, 4; 
Vol. 657, Nos. 1, 2, 3, 4. 


Prepared by ANN BuRCHICK 











Grease—Patent #2,590,786—John Walter 
Nelson, assignor to Sinclair Refining Co. 


A grease composition consisting essen- 
tially of a lubricating oil thickened by a 
mixture of high molecular weight micro- 
crystalline wax acids produced by sub- 
stantially complete oxidation of micro- 
crystalline wax containing 34 to 55 carbon 
atoms per molecule which is characterized 
by extreme water insolubility and by a 
saponification number less than about 200 
and which predominates in monocar- 
boxylic acids having ain apparent chain 
length exceeding eighteen carbon atoms per 
molecule. 


Grease Composition—Patent #2,590,801— 
John W. Teter and John Walter Nelson, 
assignors to Sinclair Refining Co. 


A grease composition comprising a lu- 
bricating oil thickened by the soaps of a 
high molecular weight microcrystalline 
wax acid mixture produced by substan- 
tially complete oridation of microcrystal- 
line wax containing 34 to 55 carbon atoms 
per molecule which is characterized by ex- 
treme water insolubility and by a saponi- 
fication number less than about 200 and 
which predominates in monocarboxylic 
acids having an apparent chain length 
— eighteen carbon atoms per mole- 
cule. 


Lubricating Oil Additives—Patent +2,584,- 
977—John D. Bartleson, assignor to The 
Standard Oil Co. 


As a composition for stabilizing mineral 
oil which is subject to oxidative deteriora- 
tion a mineral oil-dispersible cation radi- 
cal derivative of a reaction product of one 
mole of an aliphatic nitrile having from 
about 12 to about 18 carbon atoms in the 
molecule and 0.1 to 1.0 mole of a phos- 
phorus sulfide reacted at a temperature of 
about 400 F. for about % hour to form a 
mineral oil-dispersible reaction product, 


said derivative containing from 0.25 to 
6.0 equivalents per mole of the sulfide in 
the sulfide-nitrile reaction product of an 
alkali metal cation. 


Lubricating Compositions Containing High- 
ly Basic Metal Sulfonates—Patent #2,585,- 
520—Paul R. Van Ess and Hulbert E. Sipple, 
assignors to Shell Development Co. 


A mineral lubricating oil comprising a 
major proportion of a mineral lubricating 
oil and a minor portion of an oil-soluble 
highly basic divalent metal petroleum 
sulfonate of a strongly basic metal of 
group II of the periodic table, which has 
a freee basicity substantially greater than 
that of the corresponding monobasic diva- 
lent metal petroleum sulfonate (RSO3.M.OH 
—wherein M is the divalent metal and 
RSOz is petroleum sulfonate), the highly 
basic petroleum sulfonate being prepared 
by intimately contacting about one mol 

roportion of an oil-soluble petroleum sul- 
onate of a strongly basic metal of group 
II of the periodic table dissolved in a 
water-immiscible organic solvent therefor, 
which is non-reactive with divalent metal 
alcoholates, with at least about two mol 
ie cage ee of an alcoholate of a strongly 

asic divalent metal of group II of the 
periodic table and a lower molecular 
weight monohydriec simple alcohol of 1 to 
4 carbon atoms under substantially non- 
aqueous conditions, subsequently treating 
the solvent solution of the resulting prod- 
uct with water to hydrolyze the alcoholate 
to an hydroxide and recovering the result- 
ing oil-soluble highly basic divalent metal 
petroleum sulfonate from residual water 
and alcohol. 


Hydrocarbon Oil Composition—Patent 
#2,585,813—John P. McDermott, assignor 
to Standard Oil Development Co. 


A mineral oil composition having in- 
corporated therein an oxidation inhibiting 
amount of a mixed acid anhydride of the 
formula— 


lI 
(RO) 2P—S—S0oR’ 


wherein R is a hydrocarbon radical and 
R’is a hydrocarbon radical of the group 
consisting of aliphatic and aromatic hy- 
drocarbon radicals, and R and R’ each 
contain 1 to 30 carbon atoms. 


Lubricating Composition—Patent +#2,585,- 
820—Le Grand Morell and Amos T. Knutson, 
assignors to The Dow Chemical Co. 


A composition of matter comprising a 
mineral lubricating oil and a _ relatively 
small proportion of a substantially non- 
volatile chlorinated paraffin hydrocarbon 
as essential ingredients. 


Lubricating Oil Composition—Patent #2,- 
585,877—Hastings S. Trigg, Henry D. Nor- 
ris, and Ralph V. White, assignors to Socony- 
Vacuum Oil Co., Inc. 


A mineral oil containing a minor 
amount, sufficient to improve the antiwear 
properties and the cutting efficiencies there- 
of, of an ester of a trialkylammonium 
acid salt of a hydroxy aliphatic dicar- 
boxylic acid and a primary, aliphatic, 
monohydric alcohol containing between 
about 12 carbon atoms and about 31 car- 
bon atoms per molecule; the alkyl radicals 
in the trialkylammonium group of said 
trialkylammonium salt containing up to 
six carbon atoms per radical. 


Cutting Oil—Patent #2,591,570—Samuel 
Manilych and Lee L. Lambert, assignors to 
Socony-Vacuum Oil Co., Inc. 


A compound oil consisting essentially of 
a mineral oi! base of lubricating grade 
containing about 0.9% active sulfur and 
commercial hydroabietyl alcohol in amount 
of 0.1 to about 10% effective to increase 
drill life. 


High Temperature Lubricating Greases— 
Patent +#2,591,586—Arnold J. Morway and 
Alfred H. Matuszak, assignors to Standard 
Oil Development Co. 


A process of preparing a lubricating 
grease composition having outstanding 
utility. at elevated temperatures which 
comprises the steps of combining with one 
of two portions of a lubricating oil to be 
used as the liquid phase, from 1 tu 4 
molar proportions of a material selected 
from the class consisting of acrolein, 
acrolein dimer and mixtures of acro- 
lein and acrolein dimer, adding to the 
mixture with agitation an aqueous solution 
containing from 2.5% to 5% by weight, 
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based on the weight of the material of the 
class of a metallic hydroxide, thereafter 
adding from 1 to 4 molar proportions of 
a substantially saturated fatty acid con- 
taining from 12 to 22 carbon atoms per 
molecule, and additional metallic hydrox- 
ide solution to insure complete saponi- 
fication of said fatty acid, raising the 
temperature of the resulting mixture, add- 
ing the second portion of the lubricating 
oil, and cooling the resulting mixture to 
obtain a finished grease composition. 


Brick Grease Composition—Patent #2,591,- 
630—Lorne W. Sproule and Laurence F. 
King, assignors to Standard Oil Develop- 
ment Co. 


A block lubricating grease composition 
for high temperature operation § consist- 
ing essentially of about 3 to 6 parts of 
mineral lubricating oil of viscosity be- 
tween 80 and 125 SSU/100 F. and 1 to 
6 parts of mineral lubricating oil of 
viscosity between about 2000 and 5000 
SSU/100 F., and 8 to 40% by weight, 
based on the total composition, of soda 
base soap. 


Process of Forming a Machining Lubricant 
Upon Molybdenum — Patent #2,591,777 — 
Dwain B. Bowen, assignor, by mesne assign- 
ments, to the United States of America. 


The process of machining molybdenum 
which comprises applying carbon disul- 
phide upon the surface of molybdenum 
work being machined by a machine tool 
and utilizing the heat generated by said 
tool to chemically form a lubricant coat- 
ing upon the work surface of said molyb- 
denum. 


Mineral Oil Composition—Patent #+2,592,- 
204—John F. Socolofsky and Ralph V. White, 
assignors to Socony-Vacuum Oil Co., Inc. 


A mineral oil which normally permits 
rusting and staining of ferrous metal sur- 
faces in the presence of salt water, con- 
taining a minor proportion, sufficient to 
prevent said rusting and staining of an 
ester product of malic acid obtained by 
reacting malic acid with a_ short-chain, 
pa ge alcohol having between about six 
and about eight carbon atoms per mole- 
cule, and with a_ long-chain, aliphatic 
alcohol having at least about twelve car- 
bon atoms per molecule, in a molar pro- 
portion of about 1:8-1.6:1.2-0.4, respec- 
tively, at a temperature varying between 
about 120 C. and about 140 C., concur- 
rently removing the water of esterification 
as it is evolved; adding a hyrocarbon 
solvent which forms an azeotropic mixture 
with water, removing essentially all of 
the remaining water of esterification 
formed in the reaction by azeotropic dis- 
tillation at a liquid temperature varying 
between about 130 C. and about 150 C.; 
treating the resulting reaction mixture with 
a basic nitrogen compound selected from 
the group consisting of ammonia and or- 
ganic amines, at a temperature varying 
between about 90 C. and about 100 C.; 
and separating the thus treated ester prod- 
uct from said hydrocarbon solvent. 


Manufacture of Grease Compositions—Pat- 
ent #2,588,556—Robert J. Moore and Wal- 
frid Saarni, assignors to Shell Develop- 
ment Co. 


The method of making grease composi- 
tions from soaps of the group consisting 
of alkali metal soaps, alkaline earth metal 
soaps and mixtures thereof comprising 
forming a slurry of the soap and lu- 
bricating oil said soap being present in 
an amount sufficient to form a_ grease, 
heating said slurry to a temperature of 
180-250 C. until a homogeneous non- 
crystalline mixture has formed and there- 
after cooling said grease to its gelation 
phase and heat-treating said grease below 
172 C. but above 100 C. to produce a stable 
homogeneous grease. 


Forging Lubricant and Method of Using 
Same—Patent #2,588,625—Warren E. Fer- 
ner, George Al der, John Robi and 
Walter E, Streeter, assignors to Aluminum 
Company of America. 





A slurry for application to slugs to be 
forged or pressed consisting essentially of 
water, from about 3 to 20% of finely di- 
vided solid undissolved mineral lubricat- 
ing material which is stable at the forging 
or pressing temperature to which the slugs 
are subjected, from about 0.25 to 4% of 
an organic adhesive uniformly distributed 
throughout the slurry which is soluble in 
water or capable of forming a colloid or 
suspension therein and which does not 










have you a 
RUST- 


PROOFING 
problem ? 


@ Sperm Oil is one of nature’s best anti-rust materials. 
Possessing an unusually high film strength, it coats metal 
surfaces evenly and thoroughly. Furthermore, Sperm Oil 
tends to penetrate into the pores of metals, giving better 
protection and a longer protective life. Heat-treated parts 
that have been quenched in Sperm Oil, for example, can 
be stored for months without showing signs of rust. Stamp- 
ings that have been Sperm Oil dipped or sprayed can also 
be stored for long periods. 


Since Sperm Oil has a negligible free fatty acid content, it 
does not oxidize, harden, or form metallic soaps. As a result, 
“cementing” of stacked sheet or plate can be prevented 
by Sperm Oil coating. 


If the oil you make is used for slushing, cutting, grinding, 
quenching, parting, penetrating or lubricating it will pay to 
investigate the high rust-inhibiting properties of Sperm Oil. 


ARCHER « DANIELS * MIDLAND COMPANY Is 


THE WORLD’S LARGEST PROCESSOR OF SPERM OIL AND 
SPERM OIL PRODUCTS. Samples are available on request. 









ARCHER e DANIELS MIDLAND COMPANY 
Chemical Products Division * 2191 West 110th St. * Cleveland 2, Ohio 
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ASLE 
Membership 
Classifications 


Membership in the Society is in 
several grades as defined below. As- 
signment to grade is made by the 
Admissions Committee or Board of 
Directors on the basis of informa- 
tion submitted or supplied by ref- 
erences. 


MEMBERS—$12.50 


Members shall be: (1) persons 
rot less than twenty-four years in 
age who are engaged in research 
and instruction at technical schools, 
universities and various publicly 
and privately supported institutions 
in the field of lubrication: or (2) 
persons not less than twenty-four 
years in age who have occupied 
recognized positions as lubrication 
engineers for a period of three or 
more (not necessarily consecutive ) 
years prior to date of admission, 
involving the responsibility for or 
supervision of the development, se- 
lection, field use and application 
of lubricants as differentiated from 
other activities; or (3) persons not 
less than twenty-four years in age 
who are indirectly concerned with 
the field of lubrication, but possess- 
ing other qualifications of experi- 
ence, knowledge and accomplish- 
ment, have manifested a particular 
interest in the purposes and wel- 
fare of the Society, to the extent 
that their membership would be a 
valuable contribution to the suc- 
cessful functioning of its activities. 


ASSOCIATE MEMBERS 
$6.25 


Associate Members shall be: 
persons less than twenty-four years 
in age, and those who do not com- 
pletely fulfill the membership re- 
quirements for Members. 


SECTIONAL SUSTAINING 
MEMBERS—$25.00 


Sectional Sustaining Members 
are such persons or organizations 
as may be interested in and desire 
to contribute to the support of the 
purposes and cativities of a local 
Section of the Society. 


INDUSTRIAL MEMBERS 


Industrial members are such per- 
sons or organizations as may be in- 
terested in and desire to contribute 
to supporting the purposes and ac- 
tivities of the Society. The fees 
paid by an industrial member in 
general will not be allowed to ex- 
ceed $150.00 per year. 
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form a carbonaceous film during the dry- 
ing and preheating operations preparatory 
to forging or pressing, and from 1.5 to 


20% of a compatible inorganic water- 
soluble salt inert toward said adhesive and 
stable at the forging or pressing tempera- 
ture, the total amount of said lubricating 
material, organic adhesive and salt con- 
—* from 10 to 30% by weight of the 
slurry. 


Nonfoaming Oil Composition Containing 
Polymeric Silicone — Patent +#2,589,317 — 
David W. Young and Salvatore George Gallo, 
assignors to Standard Oil Development Co. 


An improved oil composition comprising 
a major proportion of a hydrocarbon oil 
of the pe oil to lubricating oil viscosity 
range, having dissolved therein a foam- 
reducing amount of an oil-soluble solid 
ge repolymerization product of a liquid 
ydrocarbon-silicone polymer, said repoly- 
merization product having been formed 
through the use of a bromine-containing 
catalyst at a temperature of about 0 to 
200 C., said bromine-containing catalyst 
being selected from the group consisting 
of elemental bromine and Friedel-Crafts 
metal bromides. 


Lubricant Stick — Patent #2,589,582 — 
Peter Strughold and Joseph F. May. 


A heat resistant solid composition com- 
bined of 80 to 90% amorphous graphite 
and 20 to 10% “bakelite’ combined under 
heat at a temperature of at least 250 F. 
and pressure of at least 15,000 pounds 
per square inch for a period of approxi- 
mately three hours to form a linear mem- 
ber for engagement with the flange of a 
locomotive wheel to effect a non-liquefying 
lubricating coating thereon. 


Lubricating Grease Composition — Patent 
#2,589,973—Paul V. Smith, Jr. and Arnold 
J. Morway, assignors to Standard Oil De- 
velopment Co. 


A lubricating grease composition consist- 
ing essentially of lubricating oil thickened 
to a grease consistency with 3 to 40% by 
weight, based on the total composition, of 
metal — of aliphatic carboxylic acid, 
said metal soap comprising at least one 
third part of a soap of an acid having 
the general formula 

R;0H 


0 


| 
R,—CH—R2—COOH 
wherein R; and Ro are alkyl groups of 3 
to 12 carbon atoms each and Rg is an 
alkyl group of 2 to 6 carbon atoms. 


Complex Soap Greases—Patent #2,583,607 
—Aurelio F. Sirianni and Ira E. Puddington, 
assignors to The Honorary Advisory Council 
for Scientific and Industrial Research. 


A lubricating grease composition con- 
sisting essentially of a mineral base lubri- 
cating oil thickened to a grease consistency 
with 5 to 20% by weight, based on the 
total composition, of a complex poly- 
valent metal salt of one molar part of 
Cy2 to Coq fatty acid and 3 to 15 molar 
parts of Co to Cg dibasic carboxylic acid, 
said salt having its normal water content 
replaced by said oil to form a stable gel 
structure. 


Lubricant—Patent #2,584,085 — Fred H. 
Stross, assignor to Shell Development Co. 


A composition comprising the following 
ingredients in the stated proportions. 

Parts by weight 

Oleaginous substance 5-20 


Inorganic grease-forming are | 
Polymerization product of an 
organi-silicon halide See 0.5-5 


said polymerization product being sorbed 
on said gel, the latter being dispersed in 
the oleaginous substance and having a 
structure substantially the same as orig- 
inally formed. 


Lubricating Fitting for Vehicle Springs— 
Patent #2,584,119—Vito Fresolone. 


A grease fitting for automobile springs 
enclosed in metal — covers provided 
with a lubrication hole comprising: a 
channel section the web of which is pro- 
vided with a central hole in which is 
mounted a stud having a grease passage 
therethrough, one end of the stud pro- 
jecting beyond one face of the web to 
extend into the lubrication hole of the 
spring cover and the other end of the 
stud having a head to engage with a 
grease gun, and a U shaped yoke to ex- 





tend over the spring and downwardly 
along the sides thereof and through holes 
in the ends of the web of the channel 
section, the ends of said yoke being 
threaded, and nuts screwed on to the yoke 
for clamping the spring cover and spring 
tightly between the channel section and 
the yoke to maintain the plug of the stud 
firmly seated in the lubrication hole of 
the cover. 


Manufacture of Lubricating Oils from 
Shale Oil—Patent #2,586,590—Paul Woog, 
assignor to Compagnie Francaise de Raf- 
mnage. 


In a process of treating crude shale oil 
to produce a high grade lubricant there- 
from, the steps of fractionating said crude 
shale oil to remove paraffin § fractions 
therefrom, adding aromatic hydrocarbons 
to the residual portion of said oil, and 
then heating the oil in the presence of a 
Friedel and Crafts catalyst to simultane- 
ously polymerize and arylate unsaturated 
constituents of said oil to convert them 
into compounds having improved lubri- 
cating properties. 


Rust Preventing Lubricant—Patent #2,- 
587,545—Lorne - Sproule and Laurence F. 
ie assignors to Standard Oil Development 

o. 


A mineral lubricating oil containing dis- 
solved therein 0.2 to 3.0% of a sorbitan 
monoester of an aliphatic monobasic car- 
boxylic acid having 16 to 18 carbon atoms 
ae’ molecule and 0.2 to 3.0% of a glycol 

alf-ester formed by esterifying one mole- 
cular proportion of a glycol containing 
3 to 5 carbon atoms per molecule with 
one molecular proportion of an essentially 
fatty acid material in which the pre- 
dominating acids are fatty acids contain- 
ing from 10 to 16 carbon atoms per 
molecule. 


Rust Inhibiting Composition—Patent +2,- 
587,546—Alfred H. Matuszak, assignor to 
Standard Oil Development Co. 


A rust inhibiting composition consisting 
essentially of a mineral lubricating oil 
and about 0.5 to 1% of a hydroxy-ali- 
phatic amine salt selected from the group 
which consists of the oleic salts of mono-, 
di-, and tri-methylol amino methanes. 


Extreme Pressure Lubricant—Patent #2,- 
592,497—Walter E. Waddey and Elmer B. 
Cyphers, assignors to Standard Oil Develop- 
ment Co. 


A lubricating composition which com- 
prises a — amount of a lubricating 
oil base stock and a minor amount of a 
mixture of about 24% to 10% by weight 
of a 50% oil concentrate of a P2S;5 treated 
degras analyzing from about 5.01% to 
7.98% sulfur and from about 1.0% to 
2.51% phosphorus, and about 5% to 7.5% 
chlorinated wax containing about 40% 
chlorine. 


Cutting Oil Concentrate and Method of 
Making Same—Patent #2,592,624—Franklin 
Veatch and John G. Partch, assignors to The 
Standard Oil Co. 


The reaction product of “motor polymer” 
and sulfur monochloride reacted at a tem- 
perature below 50 C. in the presence, from 
the beginning of the reaction, of a paraffin 
oil diluent and a substantially anhydrous 
alkaline base not ‘eo! reactive with 
sulfur monochloride under the reaction 
conditions, said “motor polymer” being 
added in increments to a mixture of said 
sulfur monochloride and said diluent, and 
said base being present at all times in the 
reaction mixture in molal excess of the 
amount of sulfur monochloride reacting 
with the “motor polymer” to neutralize by- 

roduct hydrogen chloride as fast as it is 
ormed, said product being clear, light- 
colored and substantially free from free 
chlorine and loosely bound chlorine. 


High Temperature ee ge Grease— 
Patent #2,581,127—Arnold J. Morway and 
John J. Kolfenbach, assignors to Standard 
Oil Development Co. 


A lubricating grease composition com- 
prising a lubricating oil thickened to 
grease Me prem e | with 1 to 2 parts by 
weight of a metal salt of a low molecular 
weight acid and 1 to 10 parts of a metal 
soap of fatty acids having between 12 and 
24 carbon atoms per molecule, said low 
molecular weight acid having the general 
formula 


R—CO—COOH 
where R is an aliphatic hydrocarbon 
group of 1 to 5 carbon atoms. 
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Performance of Lubricating Oils 


By H. H. Zuidema 
Reinhold Publishing Corp., New York, 
1952, 179 pages. Price $5.00 


This useful new book, amply sup- 
plied with helpful charts, tables and 
illustrations, summarizes and evalu- 
ates the wealth of data on the per- 
formance characteristics of lubricat- 
ing oils under various conditions. 

The subject is approached from 
the point of view of performance 
(oxidaton, bearing corrosion, etc.) 
rather than specific application (air- 
craft oils, motor oils, etc.) because 
performance characteristics are con- 
sidered to be of a more basic nature 
than the properties of an oil for spe- 
cific use. Entire chapters are de- 
voted to such important topics as 
the lubrication process, flow charac- 
teristics, sludge and lacquer deposi- 
tion, emulsification and foaming, 
with ample reference to viscosity, 
pour point, and extreme pressure 
lubrication. Worthy of special men- 
tion is the chapter on manufactur- 
ing methods, designed to point out 
the effects of each step in the manu- 
facturing process upon the perform- 
ance characteristics of the final 
product. 

This book should prove of consid- 
erable value to technical men con- 
cerned with the development, manu- 
facture and use of lubricating oils, 
and to everyone interested in lubri- 
cation problems regardless of appli- 
cation. 

“Performance of Lubricating 
Oils” is one of the American Chem- 
ical Society’s Series of Chemical 
Monographs. As such, it provides a 
full and critical treatment of the 
specifically defined subjects which 
are presented, together with exten- 
sive but critically selected references 
to the literature. 








LUBRICATING OIL AND 
GREASE RESEARCH 


Formulation, Testing, 
Process Development. 
For details, write 


E N. KLEMGARD 
SKY-TOP 


Route 2, Pullman, Wash. 
















KEEPS OIL 
y "CLEAN y 


as a 






© DEHYDRATES 
© DEGASIFIES 

@ STABILIZES 
@® CLEANS 





se 










| IDEAL FOR CONDITIONING 


@ VACUUM PUMP OIL 
@ HYDRAULIC OIL 
@ LUBE OIL 

@ INSULATING OIL 


Capacities from 
45 to 500 g.p.h. 





Tus Bowser dehydration system combines controlled 
heat, pressure-atomization, vacuum and micro-filtration 
to keep oil in tip-top condition. It's the best preventive 
maintenance insurance you can buy! 


Write today for complete data. 


BOWSER, INC., 1358 CREIGHTON AVENUE, FORT WAYNE 2, INDIANA 


Regional Offices @ Atlanta @ Chicago @ Cleveland @ Dallas @ Kanses 
City @ Los Angeles @ New York @ San Francisco @ Washington, D. C. 
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the answer to your problem of 
LOWER PER-GALLON 











A sulphurized chlorinated polarized compound 


CRESOL Z-2 


SPECIAL 


Developed by chemistry. Proved by industry. 
TYPICAL ANALYSIS 


CHLORINE ....... 13%, 
SULPHUR ........ 10%, 
_ jaca 30°, 
Used in hundreds of America's metal industries for the 
machining of all cial steels and metals, irrespective 





of alloying constituents and machinability. 

Competes with highly rated, specialized conventional cutting 
oils for specific and general use. Assures maximum per- 
formance in terms of tool life, finish and maintenance of size. 


Example: 


add— 5 gallons Cresol Z-2 Special 
— 95 gallons light mineral oil. 


resuli—100 gallons of highly efficient, 
transparent, low cost, cut- 
ting oil suitable for the 
toughest jobs, stainless 
steel, etc. 
Send for Our Brochure 


BURNS 
LABORATORIES 


514 W. WYOMING STREET, INDIANAPOLIS, IND. 





















® VISIBLE, AUTOMATIC 
GU iter Wale), | 


© GREATER EFFICIENCY 


® SAFER OPERATION 

® REDUCED MAINTENANCE 
® LESS BEARING FAILURES 
® LONGER MACHINE LIFE 


© LOWER OPERATING COSTS 
Types And sizes Send for Free 
for most every * INCREASED OUTPUT descriptive 


application. Catalog today. 
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FARVAL— Studies in 
Centralized Lubrication 
No. 128 





KEYS TO ADEQUATE LUBRICATION — Wherever you see the 

sign of Farval—the familiar valve manifolds, dual lubri- 

cant lines and central pumping station—you know a machine 

will be properly lubricated. Farval manually operated and 

automatic systems protect millions of industrial bearings. 
Photo by courtesy The Hallden Machine Company. 





Farval solves 
the lubrication problem 
on Automatic Shears 


UTOMATIC flattening and cutting machines in 
steel mill service get rough treatment. There 
are always scale and dirt in the air. To keep dirt out 
of bearings, enough oil is used to insure its working 
out of the bearing ends. In most mills, machines are 
worked round the clock, so there is no time to lubri- 
cate without shutting down. Continued use without 
proper oiling guarantees trouble. 


To insure adequate, continuous lubrication, The 
Hallden Machine Company depends on Farval Central- 
ized Lubrication. In fact, it has been standard practice 
with Hallden to install Farval on every machine it has 
built in the past 25 years. They believe this is the surest 
way to keep their machines functioning smoothly. 


Farval accomplishes correct bearing lubrication 
while machines are in operation, without disturbing 
production schedules. Result: No slow downs, no 
breakdowns, no down time for repairs due to faulty 
oiling. 

Farval is the original Dualine system of centralized 
lubrication for industrial equipment, proved prac- 
tical in 25 years of service. The Farval valve has only 
two moving parts—is simple, sure and foolproof, 
without springs, ball-checks or pinhole ports to 
cause trouble. Through its full hydraulic operation, 
the Farval system unfailingly delivers oil or grease 
to each bearing—as much as you want, exactly meas- 
ured—as often as desired. Indicators at all bearings 
show that each valve has functioned. 

In or near your city there’s a Farval engineer, ready 
to discuss your lubrication problems and suggest a 
proper system to meet your particular needs. 

The Farval Corporation, 3267 East 80th Street, 
Cleveland 4, Ohio. 


Affiliate of The Cleveland Worm & Gear Company, Indus- 
trial Worm Gearing. In Canada: Peacock Brothers Limited. 
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mee A8S, 45 TO 50 POINT | WITH 3 PER C 


ETE 
400 Tor; IINGRE ED 
WITH A LOWER LUBRICATION COST 


For years the average service obtained from these 36" B. M. Pinions, lubricated with gear shields, 
rolling billets and sheet bars, was 400,000 to 450,000 tons. Under all conditions exactly the same— 
discontinuisg_the ‘'shield'' and substituting l-iODSON GEARKOTE Lubricant, the tonnagé has been 
increased tp | /842,Q00 thusftor, aspityptrated abpye and-cespridedt DetOw. 

No. I—Jervice to dale, using GEARKOTE, 1842,000 tons. An An hdd tiorjal 500,000 tons 


a tptal of ovdr 2,000,000—fivE times previous life. (New Couplings have been 
adfpt them tp the new mill stand recent)-tfstaites 


No. The same set}as No. | J ted with GEARKOTE. The s 
faces and ends of the Tidy i led tbh No. 3 sett 
































No, 3-4This pair of the same type ang ki 1 A \ Wit} diuum ‘shields’ were worn out, 
as shown, aftdr rolling about 450, Kons. yf far: No. 2 and No. 3 pair of gears, 
after rolling the same numb : shows erior results obtqined by using 


GEARKOTE Uubricant. 
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